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THE ‘MORSE TWIST DRILL 
AT THE FAIR 

The exhibit of the Morse 
Twist Drill and Ma- 
chine Company, New 
Bedford, Massachusetts, in 
Machinery Hall, shows 
twist drills in every con- 
eeivable shape, size and 
variety. There | are drills 
from 0°0185 of anineh in 
liameter, to use for such 
delicate purposes as watch 
work, and from this size 
they inerease until a five 
inch diameter drill is 
reached. Such a large 
drill as this is used for 
railway brakes and like 
heavy work. One large 
driil three and a half inches 
in diameter is designed 
for drilling hydraulic 
cylinders, and because of 
the peculiar work which 
this drill is called upon 
to do, it has a copper 
tube ineased along the 
twist out of the reach of 
wear, for the purpose of 
conveying oil to the drill 
point. The first case 
shown in the illustration 
is made of quartered oak, 
and ornamented with 
wrought iron work. In 
addition to the drills al- 
ready described, some of 
which are shown in this 


Jd i sd ae a AS. = — 
A WERKLY JOURNAL 


GOVERNMENT BUILDING. 








(Entered at the Post Office of New York. N. Y., a8 Second Class matter. Copyrighted, 1893, by Mann & Co. 


OF | PRACTICAL INFORMATION, ART, SC (ENCE, _ MECHANICS, CHEMISTRY, AND MANUFACTURES, 








NEW Y YORK, SE PTEMBER 23. 1898. 





THE WORLD'S COLUMBIAN EXPOSITION—EXHIBIT OF THE MORSE TWIST DRILL AND MACHINE 


COMPANY. 


PALACE OP_LIBERAL ARTS AND MANUPACTURES. 





PALACE OF ELECTRICITY. 





ADMINI®F TRATION 


res. 00 A YEAR. 
/REKLY 


case, there is a variety of 
drills and reamers for 
special work, and several 
special designs of shapes 
of end mills, also grooved 
chucking reamers, and a 
special set of drills for 
drilling deep holes. The 
second case is made of 
old San Domingo mahog- 
any finely polished. In 
this case there is shown 
mostiy the various sizes 
of drills and chucks, and 
also a full line of taps 
and dies. In both cases 
the exhibits rest on a back- 
ground of rich black vel 
vet, thus giving the ex 
hibit a fine effect. Ai 
the right of the exhibit 
isa third case containing 
a full line of practical 
tools, many of them dupli 
cates of those shown in 
the other two cases, These 
tools are open to inspec 
tion by visiting machin 
ists and others, and are 
freely shown by the at 
tendants in charge. The 
only machine shown by 
the company is the twist 
drill grinding machine 
near this third case. This 
exhibit is deserving of 
much praise, more be- 
cause of what it repre 
(Continued on p. 199.) 
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A NEW PATENT OFFICE BUILDING PROPOSED. 

A bill has been introduced in the Senate by the Hon. 
Mr. Faulkner, providing for the erection, in Washing- 
ton, of a new building for the Patent Office at a cost, 
land included, not exceeding three and a half millions 
of dollars. It is to be fireproof in construction, to be 
built on the south side of Pennsylvania Avenue, the 
area of the grounds to be not less than 80,000 square 
feet, or about two acres. The Secretary of the In- 
terior, the Commissioner of Patents, and the Chief of 
Engineers, Gen. Casey, are constituted a commission, 
authorized to make the necessary contracts for the con- 
struction, select the plans, and take charge of the 
work. 

The present Patent Office was erected for the special 
purposes of the bureau, and is sufficiently large for all 
its needs; but the Patent Office is not allowed to oc- 
cupy itsown building. When the Department of the 
Interior was created, the new secretary was allowed to 
occupy rooms in the Patent Office, and to him was 
given the oversight of that bureau. From year to year 
the various secretaries have plundered the Patent 
Office of its rooms, until now the bureau has so little 
space, its business has so greatly increased, that it is 
overcrowded in all its parts, and the transaction of 
business is greatly impeded. 

No entreaties of the Commissioners of Patents have 
*™lavailed to induce the Secretaries of the Interior to 
withdraw from the Patent Office building, and the 


the | only recourse appears to be the erection of a new 


structure. Whether the bill will pass through Con- 
gress remains to be seen. But if it does pass, and if 
a new building is constructed, there is no more cer- 
tainty the Patent Office will be allowed to occupy or 
retain it than in the case of the present building. 
Furthermore, it will be several years before the new 
structure can be ready for occupancy, and till then 
the present choked, inadequate and unhealthy quar- 
ters must be endured by the examiners and the mem- 
bers of the Patent Office force. We are sorry for them. 
The present Patent Office is one of the finest edifices 
in Washington. It is of the Doric order of architec- 
ture, 433 feet long, 331 feet wide, 75 feet high. The 
grounds are more than twice as large as those pro- 
posed for the new edifice. 

It will be seen by the correspondence in another 
column that serious damages are being done to the 
Patent Office models by their removal to another 
building. 

—_—_—_____—=s+-0- += 
German Production of Zinc, 


Germany produces more zinc than any other country 
in the world; the exportation of zinc is accordingly very 
heavy, amounting to 28,000 tons, against an importa- 
tion of not quite 9,000 tons. The main zinc production 
district isin Upper Silesia, where the metal is made from 
calamine, and also more and more from zine blende, by 
distillation. The smelting of zinc blende has led here, as 
in other places, to the establishment of very perfect 
arrangements for utilizing and preventing the delete- 
rious effects of the sulphurous acid generated in the 
roasting of the ore. In Germany, in 1890, 139,000 tons 
of zine were smelted, in which work 9,271 men were em- 
ployed. The value of the output was 62,000,000 marks 
($15,500,000 approx.), of which 64 per cent was produced 
in Upper Silesia ; 20 per cent in the Arnsburg district ; 
and the remainder in the government districts of Dus- 
seldorf and Aachen (Aix-la-Chapelle), and the kingdom 
of Saxony. The ore in the western parts of the country 
isin the main zine blende. The smelting of zinc is 
made very difficult, in most localities, by the presence 
of other metals in the ore. However, by a careful pre- 


um | paration of the ores and purification of the zine ob- 
ums | tained, this difficulty has been overcome. By the use 
ume | of regenerative gas heating furnaces and well adapted 


condensers the cost of production has been reduced 


MMS | and loss of metal prevented. With the smelting of 


zinc, asmall production of cadmium is connected.— 
Kuhlows. 
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Mountaineering. 

The question of the proper diet for mountaineering 
is an interesting and important one. Dr. Wilson 
recommends bread, tinned meats, sardines, jam, cheese, 
gingerbread, nuts, chocolate, raisins, and dried prunes, 


108 | and for beverages, cold tea, cold coffee and either red 


or white wine. On astiff day’s mountaineering it is 


ume | usual totake five meals—some light refreshment at 2 
ure | or 8a. m. before starting, such as a cup of bouillon or 


of bread and milk ; three meals out of doors, composed 
of such articles as those enumerated above ; and a good 
dinner on returning in the evening. The writer recom- 
mends climbers “to eat as much as possible on the way 
up” and to drink as little as possible between meals. 
Drinking glacier water isto be avoided, and on the 
Swiss mountains it should not be forgotten that many 
| tempting-looking streams will be found to be polluted 
be gg perhaps at some point higher up and out of 
t. 

Under the heading of ‘‘ Hints Medical and Surgical” 
Dr. Wilson gives some simple but sound and valuable 
advice. Mountain sickness must be combated by 


frequent halts, and if very obstinate by descending. 
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The sufferer is not likely to be affected more than once 
in thesame season. Snow blindness may be prevented by 
wearing colored spectacles, and if it occurs, should be 
treated with a solution of cocaine and chloride of zine. 
Sunburn may be prevented by the application of 
oinaments or powders, lanoline and oxide of zine being 
especially valuable. Frostbite may be combated by 
rubbing the affected part with snow and then wrap- 
ping it in cotton wool or flannel. Exhaustion may be 
obviated by small quantities of easily digested food 
and a glass of champagne. Sprains are best treated 
by heat to the part and afterward rest. Blisters on 
the feet may be prevented by soaping the insides of 
the stockings and rubbing the parts with spirit lotion. 

We might pursue this fascinating subject further, 
but must pause for the present. Mountaineering 
possesses a curious and unique charm for those who 
have once felt its attraction. Year by year the same 
persons return to the same Alpine haunts to find the 
same charm in peak and pass and valley. “Age can- 
not wither nor custom stale their infinite variety.” 
Especially to the brain worker is mountaineering to be 
commended, but let him see that he recognizes and 
accepts the conditions of the sport, and that he does 
not mar a most delightful pastime by ignorance or 
temerity.— The Lancet. 

Suceess of the Long-distance Telephone System. 

The Western Electrican says: The recent storm that 
swept over the East and South was the cause of much 
distress to telegraph companies, and, in view of the se- 
verity of the storm and the wide latitude which it cov- 
ered, it is not surprising that communication between 
different sections of the country should have been 
temporarily severed. The newspapers were among the 
principal sufferers, and it was impossible for a time to 
ascertain the extent of the calamity. The service be- 
tween New York and Chicago was completely pros- 
trated, and Western papers were unable to obtain news 
or send dispatches to the East. 

The Chicago Hvening Post, however, hit upon the 
idea of using the long-distance telephone lines, and 
three columns of news was received in this manner from 
the New York representative. It isa subject of con- 
gratulation for the telephone company that its wires 
sustained the strain which practically destroyed the 
telegraph companies’ lines. 

Construction is responsible for the endurance of the 
telephone lines, which are built with a view to resist 
storms, so that they may always be relied upon. The 
New York-Chicago line is 950 miles long, and is built 
in the most substantial manner. The poles are of 
cedar and chestnut, 35 feet and upward in length and 
averaging about 45 to the mile, making the total num- 
ber of poles 42,750. They are braced in every way that 
will tend to add to .their stability. The hard-drawn 
copper wire used weighs 435 pounds to the mile, and 
the circuit contains 826,500 pounds of copper, or about 
four times more than would be used for ordinary tele- 
phone service in that distance. The line has been in 
successful operation since last October. Prior to that 
time the limit of successful transmission did not exceed 
500 miles. Now every principal city between Boston 
and Milwaukee is included in the system. 

At present the company is building south from 
Chicago to Cincinnati, and an office has just been es- 
tablished at Dayton, O. That the long-distance telc- 
phone is a practical success and of exceptional value in 
emergency cases, or where quick personal communica- 
tion is desirable, there is no room for doubt. 


Ferment of the Gee 

Mr. R. H. Chittenden has a paperin the 7ransac- 
tims of the Connecticut Academy of Arts and Sciences 
(18938, p. 281) in which he states that the ripe pineapple 
contains a very powerful proteid-digesting principle, 
and that the juice also possesses in a remarkable de- 
gree the power of curdling milk. The juice appears to 
contain three distinct proteids. Two of these are sep- 
arable from the acid juice by heat alone, one at about 
75° C., the other at 100° C., while the third is not co- 
agulable by heat, but is precipitated by acetic acid and 
potassium ferrocyanide. The proteid-digesting power 
of the juice is manifested in fluids of all reactions, acid, 
alkaline, and neutral, the ferment being in this re- 
spect a trypsin rather than a pepsin ; it acts, however, 
most strongly in a neutral solution. The proteolytic 
from pineapple juice by 











or magnesium sulphate, the former being the prefer- 
able method. It appears to be a mixture of a globulin 





Tue Broadway cable cars, New York City, are 
lighted with ordinary coal instead of petroleum. 


charged. Each holder carries enough of the gas to 
light a car twelve hours. 
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At the extreme south end of the space allotted to 
the Department of Agriculture in the United States 
Government building, the visitor at the Fair will find 
the various exhibits of the Bureau of Animal In- 
dustry. 

Congress in 1884 passed a resolution providing for 
the establishment of a bureau in the Department of 
Agriculture for the purpose of eradicating the con- 
tagious and infectious diseases of domesticated ani- 
mals. 

When we consider the vast amount of capital and 
labor employed in the live stock business of this 
country, and the amount of good work already done 
by the bureau, we see the wisdom of Congress in creat- 
ing the bureau. 

The special work done by the bureau, which has 
been most reaching in its effects upon the stock in- 
terests of the country, was the stamping out of con- 
tagious pleuro-pneumonia, a bovine disease which first 
made its appearance in Brooklyn, N. Y., in 1848. 

This disease raged with more or less fierceness prin- 
cipally along the lines of cattle transportation till 1889, 
and in 1891 this work of the bureau was completely 
crowned with success, when the last case was dis- 
covered and suppressed. No new cases having ap- 
peared, Secretary Rusk in September, 1892, issued a 
proclamation declaring the country freed of the 
plague. 

The reports of the bureau are issued annually, in 
handsome volumes of about 500 pages, and occasionally 
special reports appear. 

It seems to have been Secretary Rusk’s object to 
give the farmer and stockman reading matter which 
affects his vital interests, for we notice in the collec- 
tion of reports of this bureau reports upon the “ Ani- 
mal Parasites of Sheep,” “Swine Plague,” “ Hog 
Cholera,” ‘“*The Sheep Industry,” “‘Texas Cattle 
Fever,” ‘* Diseases of Cattle and Cattle Feeding,” and 
‘Diseases of the Horse.” All these reports are pre- 
pared under the personal supervision of the able chief 
of the bureau, Dr. D. E. Salmon, who will be known 
to future American veterinaries as one of their pio- 
neers. 

A notable contribution to the work of the bureau 
for 1893 is the ‘‘ Texas Cattle Fever Report” by Drs. 
Theobald Smith and F. L. Kilborne, two of Dr. Sal- 
mon’s assistants. This disease has been worked at 
periodically for about twenty-five years by various 
scientists without much success. We now know that, 
according to the views of the above investigators, 
Texas fever in cattle is carried by the cattle tick; that 
Southern cattle, or more strictly speaking all cattle 
which come from a district south of a line established 
yearly by this bureau, are capable of causing the 
disease in those cattle with which they come in con- 
tact north of the bureau line. The Southern cattle 
themselves have acquired an immunity to the disease. 
The cattle tick harbors a microscopic animal parasite. 
This parasite is inoculated into the Northern cattle by 
the ticks which come from the Southern cattle. The 
parasite, a protozoan named Pyrosoma bigeminum, 
then enters the blood, disorganizes that essential fluid, 
and causes the death of the animal. 

In the exhibit of the bureau the visitor will notice 
a model of the Kansas City stock yards. The Kansas 
River courses through the yards and provides a natu- 
ral quarantine line between the two yards thus 
formed. One of these yards is reserved entirely for 
ee cattle and the other entirely for Northern 
cattle. 

A small strip of the bureau space is taken up with 
models of the cattle transportation cars and a fine 
model of the cattle transport steamer Massachusetts. 

On the partition above will be seen photographic 
views of the interior of the steamer, showing the man- 
ner of placing the cattle during the ocean voyage. 

The models of the cars show the amount of care 
which is now taken for the comfort of cattle in transit. 
The cars are so constructed that both food and drink 
can be passed to the cattle from the roof the car. 

When one enters the department space from the 
great rotunda, a dressed hog and two sides of beef 
meet his gaze. Upon inquiry as to the methods used 
to preserve this meat during this hot weather, the 
visitor is told that it is not real meat. The demonstra- 
tor then takes the visitor into his confidence and tells 
him that they are papier mache models, and that he 
is looking at the exhibit illustrating part of Uncle 
Sam’s methods of inspecting Chicago pork and beef. 
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sees before him the famous T'richina spiralis, a little 
worm which infests pork, and which sometimes causes 
the death of persons who swallow them in rare meat. 
He also sees the various implements used in pork 
inspection. 

In a bottle which rests upon a stand he sees a sec- 
tion of the tongue of a hog which contains numer- 
ous little round opaque bodies about the size of bird 
shot. This, he is told, is measly pork. The name of 
this little body is a long one—Cysticercus cellulose. It 
is the larval stage of one of the most common tape 
worms, the Tenia solium. This larva develops into 
this worm when we swallow it in rare pork. 

On the table will also be seen the various report 
blanks, the filling out of which constitutes the red 
tape business which Uncle Sam requires of his meat 
inspectors. , 

Passing along the rail which encircles this exhibit, 
the visitor is guided to the bureau's curio exhibit. 
Twenty-three hair balls hang before him. If he is not 
“up” in cattleology, he wonders what a hair ball is. 
A label just in front of him tells him that they are 
formed from the hair which cattle swallow after lick- 
ing themselves, and that the only curious thing about 
these is that they all were taken from one animal. 
Now come some of the strangest things yet. The visi- 
tor is expected to swallow the story that a sane animal 
would, with premeditation, swallow such articles as 
these: Nineteen pounds of stones, a jackknife (the 
original owner of which has been found), a bridge boit 
thirteen inches long and five-eighths of an inch in dia- 
meter, a sulky rake tooth four feet eight inches long, 
miscellaneous articles, such as nails, staples, sticks, 
stones, buttons, hairpins, pieces of glass, cartridge 
caps, ete., ete., without end, and finally one of Uncle 
Sam’s depreciated silver dollars and a silver watch 
chain, both of which are securely wired down to pre- 
vent some other animal from swallowing them. 

Dick Jones, of Nebraska, says he is making up some 
lies to tell when he goes back home, and that he will 
make a careful note not to forget this one. 

On the partition in front of him the visitor sees 
framed photographs of the famous breeds of horses, 
cattle, dogs and chickens, and also some views of the 
Chicago stock yards, which are doing duty for a second 
time at a great international show, they having been 
used at the Paris Exposition. 

Clearing himself of the crowd which has collected, 
he moves along slowly, looking down into a case con- 
taining some toy cattle and tough-looking miniature 
men. This, he is told, is a model of the cattle pens 
where cattle which are to be exported are inspected 
and tagged, and that Uncle Sam knows all about 
every steer that leaves his domains. 

Facing right about, he sees a large number of nice- 
looking bottles containing worms. Upon close inspec- 
tion he finds that the contents of the bottles are speci- 
mens of the various parasitic worms and insects which 
are found on or in the domestic animals. He is some- 
what bewildered by the long Latin names, but feels 
sure the collection did not come there by chance; so 
making himself interested, he listens to the descrip- 
tions of the various specimens and is soon convinced 
that the life histories of the parasites are one of the 
most wonderful provisions of nature to perpetuate the 
species. To his left he sees an enormous bottle, and, 
upon reading the label, he finds that the specimen in 
the bottle is Gastrophilus equi, in the stomach of a 
horse. When he finds out that man is not infested 
with such atrocious-looking parasites, that they are 
nothing but bots and that they do not cause any 
serious ailment in the horse, he feels much relieved. 
The next exhibit is that of a stuffed horse, beauti- 
fully executed. The sign under the belly of the horse 
says “Glandersand Farcy.” Upon closer inspection 
he notices the farey buds on the hind legs, and the 
characteristic nasal discharge in this disease. Men- 
tal note is made of the fact that glanders and 
farcy are one and the same disease, and that when 
man is inoculated from a horse which has the disease 
in either form he is apt to die. 

In a small bottle which hangs near the horse is a 
fluid substance, reddish in color, which is called mal- 
lein. 

Mallein is used in diagnosing obscure cases of glan- 
ders, and is made in about the same way that Dr. Koch 
makes his tuberculin, ¢. e., mallein isa glycerine extract 
of the sterilized bouillon cultures of the bacterium 
which causes glanders. Printed directions tell how 
to use it, and what reactions should occur if the ani- 
mal has glanders. 

Continuing eastward, the visitor stands in front of 
two long rows of shelves, upon which rest large bottles 
containing specimens illustrating the pathology of the 
various infectious and contagious diseases of our ani- 
mals, such as tuberculosis, swine plague, hog cholera, 
glanders, actinomycosis or lumpy jaw and contagious 
pleuro-pneumonia. 

The specimens of pleuro-pneumonia are specially 
valuable now, because this disease is extinct in this 
country, and their value will increase as time passes. 
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pleuro-pneumonia now exists in Europe, and the 
places and dates at which this bovine scourge existed 
in the United States. 

The next exhibit to attract his attention is a horse- 
shoe-shaped frame hanging on a post. 

In this frame are found the identical shoes worn by 
Nancy Hanks, Maud 8. and Sunol when they made 
their records as trotters. In the same frame are auto- 
graph ietters from the owners of the above horses at- 
testing the genuineness of the shoes. 

After leaving this exhibit, which illustrates the 
nearest approach of the farrier’s art to perfection, 
the visitor faces a collection of shoes and hoofs which 
illustrate just the opposite—the imperfect methods 
of shoeing, and their results to the horse’s foot. 

This collection illustrates the subject admirably 
and should be the Mecca of the horseshoer who 
prides himself on his ideas of right and wrong to his 
fellow man and his next best friend the horse. 

The next exhibit is a large mo-el of the cattle quar- 
antine station at Garfield, N. J. This medel shows 
the relative positions of the various buildings, water 
supplies, and drainages, and also an enlarged model of 
one of the cattle hospitals. 

Entering the laboratory with the demonstrator, the 
visitor is shown the various cultures of the bacteria 
which are investigated by this bureau; also the man- 
ner of making cultures, and the various apparatus 
necessary for bacteriological investigations. 

Some slides are placed under a powerful inicroseope, 
and, for the first time in his life, the visitor actually 
sees some little, slender rods, with rounded ends, and 
he is told that these little, rod-like bodies are the little 
plant cells called tubercle bacilli, and that it is they 
that cause tuberculosis, or consumption. 

Across the aisle from the laboratory is an exhibit of 
apparatus which is used in isolating from bacteria! 
cultures the poisonous substances which the bacteria 
produce, Just as we ourselves produce substances 
which are poisonous to our tissues by our mere living, 
so do these little life units, the bacteria, produce sub- 
stances which are inimical to their own existence as 
well as that of other plants and animals. 

Having seen all the most important exhibits of this 
bureau, the visitor exchanges cards with the demon- 
strator, and hurries along to inspect the exhibits of 
the other bureaus of the department. 

The Electrical Engineering Department of the Ex- 
position shows that electric power is made use of in 
thirty-seven buildings. The Exposition itself uses one 
hundred and three motors, with an aggregate of 
1,811 horse power, exhibitors use 212 motors, aggre- 
gating 5388 horse power, making altogether 815 motors 
and 2,349 horse power. This does not include ali the 
electric motors, for a number of exhibitors in the Elec- 
tricity building have one large motor connected to the 
Exposition circuit, which operates a number of other 
motors. The working of all these motors is of value 
in demonstrating the convenience of electric power. 
It is cvident there will be hereafter a greatly increased 
demand for electric motors. 

One of the novelties among the engines exhibited in 
the Palace of Mechanic Arts is a 20 horse power steam 
turbine shown in the Swedish section. It is direct 
connected to a duplex dynamo which has a rated ca- 
pacity of two hundred and forty 16 candle power 
lamps. This turbine when run at full speed makes 22,000 
revolutions a minute, but this is reduced ten times be- 
fore being transmitted to the armatures of the dyna- 
mo. The speed-reducing device is at least twice the 
size of the turbine itself. The ten horse power en- 
gine makes 24,000 revolutions a minute. The turbine 
is of very simple construction and the shaft is a piece 
of steel searcely twice the size of an ordinary lead pen- 
cil. This makes a shaft that is elastic. Were it larger 
and more rigid, the turbine could not be operated at 
such high speed. Since the publication of the articles 
regarding steam turbines in the ScreNtTI¥IC AMERICAN 
SUPPLEMENT, there has been a special interest in this 
exhibit. The general practice and tendency in the 
United States in dynamo building is toward a much 
lower armature speed. But it is claimed for this tur- 
bine that the speed can be reduced any desired amount 
with scarcely any appreciable loss in efficiency. 

The concession under which the .Ferris whee! was 
constructed, stipulated that no percentage should be 
paid until the receipts had reached $309,900, and then 
the Exposition was to get 50 percent. The enterprise 
proves to be a marked commercial and as well as en- 
gineering success, and will net the Exposition a daily 
income of about $5,000 until its close. 

Cornelius Vanderbilt and several members of his 
family spent the first week of September at the Ex- 
position, and occupied their private car, which was 
switched on a side track in the terminal station. 
The public seemed to regard the car and its noted oc- 
cupants as part of the Exposition, and seemed partic- 
ularly desirous of inspecting both. 

Transportation Day was recently celebrated in a pe- 
culiar manner. It began with a notable display of 
aquatic vehicles. There were launches of various 








Turning to the left, he finds that a large terrestrial 





At one end of the table he looks into a microscope and 


globe has indicated on its surface the regions in which 


types, rowboats, canoes, in fact ali kinds of vessels, 
(Continued on page 198.) 
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THE RIDER HOT AIR ENGINE COMPANY EXHIBIT. 
The largest and the oldest builders in the world of | 
hot air engines, the Rider Engine Company, of New | 
York, have a fine exhibit in Machinery Hall, as shown | 
» our illustration. The company make both the, 
lider and the Ericssun hot air engines, and they turn 
out such larwe numbers of both kinds that their ma- 
chines are superior in all respects, both as to ability for | 
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work and workmanship. During the past five years 
many improvements have been introduced and the 
price has been lowered, the manufacturers claiming 
that this is now the cheapest pumping apparatus in 
the world which is both serviceable and reliable, its 
only competitor in the field of domestic pumping being 
the cumbrous and uncertain windmill. It is supplied 
with a kerosene-burning attachment if desired, which 
renders the engine practically automatic. 
a ea | - 
THE EUREKA TEMPERED COPPER CO.'8 EXHIBIT. 
The exhibit at the World’s Columbian Exposition 


of the Eureka Tempered Copper Co., of North East, 
Pa., is located in the southwest gallery of the Elec- 
trical! building. The display is a wonderfully com- 
plete one, and seems to embrace nearly everything 


that it would be thought possible to make of copper or 
brass. It is shown in an attractive Moorish mosque, 
of which our illustration represents an exterior and 
interior view. 

This company enjoys a wide reputation for its cast- 
ing of copper without blowholes and without alloys, 
and its process of hardening copper, for which it was 
awarded the John Scott medal by the city of Phila- 
delphia, at the suggestion of the Franklin Institute, 
in 1891. The company exhibit all sizes and types of 


commutators for street car and electric lighting. 








Their exhibit also includes bearings, gears, pinions, 
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trolley wheels, insulated wire, electrical brushes, ete., 
and the largest assortment of commutator bars to be 
found in the exhibits. The fact that their product 
is used exclusively by the Westinghouse people, who 
furnish power and lighting for the World’s Fair, 
| speaks volumes for this metal for electrical work. 

This company claim that theirs is the only pure 
copper cast solid without alloys and without blow- 
holes, and that it 
has the greatest 
conductivity of 
any cast goods, 
that the original 
fiber of the copper 
is not destroyed, 
and that their 
castings have a 








tensile strength of | 
86,000 pounds to} 
the square inch, | 
and their wire 
over 80,000 
pounds, or nearly 
double that of| 
any copper offer- 
ed in the market ; 
that its anti-fric- 
tion qualities are 
unequaled, giving 
it when used in 
bearings twice 
the life of any 
other metal used 
for the purpose. 
The company fur- 
nishes any goods 
required for 
standard dyna- 
mos, motors or 
street car lines, 
and the goods are 
warranted to have 
three times the 
wear of any other metal for commutator segments, 
electric brushes, gear pinions, armature bearings, 
street car bearings or trolleys. 
; ee 
The Decomposition of Steam, 

Herr Rosenfeld has devised a very pretty means of 
illustrating the decomposition of steam by a heated 
metal, which may make a really pleasing addition to 
the platform resources of a lecturer on watergas. For 
the purpose of the experiment, Herr Rosenfeld employs 
a small quantity of powdered magnesium, introduced 
into a short length of combustion tube fitted at one end 
with a stopper and tube for the escape of gas, and con- 
nected at the other end with a vessel containing water. 

If this vessel is gently heated, while heat is also cau- 
tiously applied to the tube containing the magnesium, 
steam passes over and the metal merely glows—absorb- 
ing the oxygen and delivering a steady stream of hy- 
drogen, which can be collected over water. If the evo- 
lution of steam is increased, so as to send a rapid cur- 
rent through the tube and over the heated metal, the 
latter burns with a dazzling light, and the heat soon 
breaks the tube. Before this can possibly happen, 
however, and necessarily end the experiment, a good 





deal of hydrogen will have passed over and been 
collected in the bell jar. The sequence of 
operations makes a highly effective lecture 
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A GUIDE BLOCK FOR TELEGRAPH WIRES, ETC. 

Where wires are to be run or stretched from pole to 
pole, as in putting up telegraph, electric light, and 
other wires, the device shown in the illustration is de- 
signed to greatly facilitate the work. The improvement 
has been patented by Mr. Ulysses H. Alexander, of 
No. 1008 Delaware Avenue, Wilmington, Del. It con- 
sists of a block adapted to be conveniently connected 
with the cross arms of a pole, as shown in Fig. 1, the 
block consisting of two hinged sections, each having 
on its inner face récesses which constitute a circular 
opening when the sections are closed. In the lower 
wall of the central opening, as shown in the sectional 
view, Fig. 2, isa cut-away portion adapted to receive 
a roller, and side recesses, one of which receives one of 
the trunnions of the roller, while in the other is fitted 
a screw plug affording a bearing for the other trun- 
nion. The central portion of the roller is concaved, to 
better guide the wire passed over it, and the roller 
may be readily changed by removing the plug. For 
‘lubricating purposes, oil ducts lead from the upper 
surface of the lower block section to each of the 
trunnions. The two sections of the block are pre- 
ferably locked in closed position by means of a hook 


'and wing nut screwing on a threaded stud, the sec- 





ALEXANDER’S GU'DE BLOCK FOR RUNNING WIRE. 


tions being thus readily opened out for the introduc- 
tion of the wire or its removal from the central open- 


ng. 


oe 
How to Test a Watermelon, 


I draw my thumb nail over the melon, scraping off 
the thin green skin. If the edges of the skin on each 
side of the sear are left ragged or granulated, and the 
rind under the scar is smooth, firm, and white, and 
has something of a glassy appearance, the melon is 
ripe. But if the edges of the scar are smooth and even, 
and the thumb nail has dug into the rind in places, 
and the skin does not come off clean, then the melon 
is green. You can easily learn on two melons, one ripe, 
the other green, noting the difference after they have 
been cut open.—Southern Farmer. 





experiment. 
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AN INEXPENSIVE AND EFFICIENT MILK COOLER. 

According to this improvement, which has been 
patented by Mr. Frank J. Merz, of Fifth and Lane 
streets, Seattle, Washington, the milk is cooled by 
being passed over the outer surfaces of corrugated 
metal plates, whose inner sides are kept cool by flow- 
ing water. Fig. 1 is a side view of the cooler, por- 
tions being broken away to show the interior, and 
Fig. 2 is a vertical cross section. End plates of the 
frame support a trough at the bottom anda hopper 
at the top, there being sockets in the upper side 
edges of the trough and in flanges of the frame to 
retain glass plates, which form the side walls of the 
eovler. Beneath the hopper an interior chamber is 
formed of corrugated plates of metal, attached at 
their ends to the end plates of the frame, and the top 
of this chamber is traversed by a water supply pipe 
having a series of openings in its top and side por- 
tions, over which is located a curved baffle plate or 
fender to direct the water issuing from the pipe 
against the side walls of the chamber. The water 
is thus made to flow along the inner side walls of 
the corrugated metal plates, passing off from the lower 
compartment through an outlet pipe. The milk to be 
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MERZ’S MILK COOLER. 


cooled is placed in the hopper, at each side of the 
bottom of which is a series of holes, while within the 
hopper is a sieve or strainer entirely covering its bot- 
tom. The milk flows down the outer /aces of the cor- 
rugated side walls of the interior chamber in the same 
manner that the water follows their inner surfaces, 
the milk being finally received in the trough at the 
bottom, where faucets are provided by which the 
cooled milk may be drawn off. 


> 
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LEATHER BELTS AT THE FAIR. 

One of the very attractive exhibits in Machinery 
Hall is Alexander Brothers’ show of leather belting. 
It occupies a prominent space on the central aisle, and 
is in all respects worthy the position. Our illustration 
gives a good general idea of the arrangement of the 
twenty large rolls of belting, the display of sample 
joints, ete., but the beautiful finish of the goods, the 
fine cabinetwork, ete., of the exhibit must be seen to 
be fully appreciated. Transparencies illuminated by 
electric lamps show the great five-ply leather belt 
made by this firm for the McCullough Iron Company, 
and a 51 inch three-ply waterproof leather belt, weigh- 
ing 2,314 Ib., which is still in good condition, after a 
night and day run of four years, at M. & W. H. Nixon’s 


-— 
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Company's paper mill, Philadelphia, though during | 
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that time the belt has been submerged over twenty- 
five times. A large quantity of belting is shown 
which for weight and quality, fine finish, and tho- 
rough workmanship commands the best trade of the 
country. It comprises single, double, light double, 
dynamo double, etc., with all the various kinds of laps 
and fastenings. This make of belting has a well estab- 
lished reputation for excellence. The factory is 
located at Nos. 410 and 412 North Third Street, Phila- 
delphia. There is also shown a patent belt truck, the 
invention of Mr. Samuel Lyon, who is Alexander 
Brothers’ agent, at No. 165 South Canal Street, 
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gravings are always printed outside of the text, and 
this increases the price of the work. 

To succeed in printing along with the text is 
not to be thought of, since the latter is produced by 
reliefs. Other processes, such as engraving upon 
wood, ete., permit of this kind of printing ; but what 
has been long sought for in copper plate engraving is 
to have the complete work of the printer done by a ma- 
chine, so as to reduce manual labor. Tentatives have 
doubtless been made in this direction for a long time. 
We may mention especially a machine constructed in 
1853 by Robert Neale, an Englishman. Many others 
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PRESS FOR PRINTING COPPER PLATE ENGRAVINGS. 


Chicago. With this truck one man can handle the 
heaviest roll of any kind of belting, or coils of hose or 
rope, which can be reeled off or on at will. The ex- 
hibit is No. 3, group 69-26 J, 28, 

—_— oe +- 00 

AN INSIDE COVER FOR BARRELS. 

A cover for barrels, tierces, etc., to hold meat or 
other articles under a brine or pickle, is shown here- 
with, and has been patented by Messrs. John J. Fried- 
erichs and Henry C. Fliege, of Calumet, Mich. Upon 
one side of the cover is a slotted claw-tail piece, the 
position of which is adjustable, so that it will extend 
more or less beyond the edge of the cover and be held 
in place by a thumb screw. Near the other edge of the 
cover is a standard supporting a pivoted lever having a 
curved and sharpened outer end and an inner handle 
end. The dotted lines represent this lever in raised posi- 
tion, as it appears when the cover is being placed in 
the barrel, the bringing down of the lever causing the 
claw of the tail piece and the pointed end of the lever 


to engage the inner surfaces of the barrel. The device | 


is very simple and inexpensive and does away with the 
necessity of using stones or other sinkers, which may 
be carelessly brought into service, and where accident- 
al displacement frequently results in the spoiling of the 
meat. 


—_. ~~ 
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MECHANICAL PRESS FOR COPPER PLATE PRINTING. 
The printing of copper plate engravings requires 
very particular care that up to the present has not 
permitted of intrusting the work to a machine, the 
hand of the workman alone being judged capable of 
giving the inking and the wiping of the plate the 
finish necessary for the obtaining of a good proof. As 
well known, what is called copper plate engraving is 
done upon plates of copper, either by means of aqua- 
fortis or the graver, and 
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sometimes by these two 
means combined. It is the 
hollows in the plate that! 
give the black lines, the 
parts not attacked being 
reserved for the lights. It 
is necessary, then, in order 
to obtain a good proof, to 
spread the ink very uni- 
formly over the lines of the 
engraving, to carefully 
wipe the non-engraved 
parts and afterward to give | 
a very strong pressure, in 
order that the paper may 
take up the ink in the hol- | 
lows. It will be understood 
from this very brief de- 
scription of the operation 
that this kind of printing 
ean never be done with the 
text. It will be seen, be- 
sides, that if it is done by 
hand, it will take consider- 
able time and the cost will 
bevery high. That is why, 
in books, copper plate en- 
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also have sought a solution of the problem, but we 
cannot find that any have been successful. It was at 
the Exposition of 1889 that the first machines of this 
kind were presented that gave satisfactory results. 
They were devised by Mr. Guy. Since that epoch, 
however, we have not as yet seen them much em- 
ployed. One of them is in operation in Berlin and 
another at St. Petersburg. In France it was judged 
that they needed some improvements, and they 
have up to the present been set aside. This was not 
the way to help to put them to a definitive point. Some 
months ago Messrs. Endes & Chassepot, copper plate 
printers, of Paris, had one installed in their printing 
rooms, and, as practical men, quickly saw what were 





FRIEDERICHS & FLIEGE’S INSIDE COVER FOR 
BARRELS. 


the improvements to be introduced intoit. They have 
now succeeded in deriving considerable advantage 
from it, and very recently we have been enabled to ob- 
tain an idea of the services that may be expected from 
these machines, for Messrs. Endes & Chassepot have 
in two days delivered the prints of a plate that by the 
ordinary process would have required nearly a month. 

As in all mechanical presses, the machine consists of 
a table, upon which is fixed the type to be reproduced. 
This table has a to and fro motion, during which the 
type is inked in passing under rollers prepared for the 
purpose and then presents itself under a cylinder, 
which carries a sheet of paper, and bears strongly 
against it in order to give the impression. The new 
and interesting part that constitutes the copper piate 
press is found toward the right of our engraving. At 
the upper part are seen rollers, L, each carrying a 
wound-up band of cloth. The extremity of this band 
passes under a horizontal rod, F, and afterward winds 
up under another cylinder not visible in the figure. 
The rod, E, receives by means of disks, C, provided 
with cams, a rapid to and fro motion in various direc- 
tions, so as to produce the effect of the hand wiping 
with a cloth. These rods, six in number, are provided 
with flannel tamkins, under which the cloth is con 





stantly renewed, and constitute the rubbers designed to 
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clean the plate after it has been inked. The first, L, 
is charged with the greatest part of the ink in excess, 
since the five others finish the business, and the last 
must preserve its cloth almost immaculate. If we sup- 
pose the plate properly inked for the first time, the fol- 
lowing are the series of operations through which the 
continuous printing by the machine will be effected. 


. | 
Starting from the point, P, the plate passes under the 


rubbers, which, at this moment, are raised automati- 
cally and do not touch it. I[t goes under the cylinder, 
D, which has received a sheet of paper and which 
prints it at the moment at which the plate is passing 
beneath it, leaving the printed sheet in the hands of 
the pressman, while the plate continues on its way. It 
passes under the inking roller and afterward returns 
in an opposite direction. This time it passes under 
the cylinder, D, without touching it and reaches the 
rubbers, E, which are depressed and perform their 
office. It then rebegins its course in an opposite di- 
rection, and so on. 

It is possible with this machine to print from 1,200 to 
1,500 copies per day, while by the ordinary process 
scarcely a hundred can be printed. There is here, 
then, a real progress that will permit of giving more 


| used as gems, cut, polished, and in cases. Also imita- 
tions of noted diamonds and a case showing the dif- 
ferent styles of cutting diamonds. In Mr. Ward's col- 
lection are copies »f celebrated gold nuggets, the larg- 
est of which is the Welcome nugget, found June 11, 
1858, at Ballarat, Victoria, Australia, weighing 2,166 
|ounces, value $41,883. 

“In the collection of Mr. A. B. Crim, of Middleville, 
N. Y., are sections of rock showing cavities containing 
‘earbon, calcite, and quartz crystals; quartz crystals 

doubly terminated ; tube containing 1,000 quartz crys- 
tals, weight 3%{ grains, 128,000 to the ounce, all from 
famous Herkimer County. 

‘Speaking of crystals, every person should visit the 
crystal cave from the Black Hills, now being exhibited 
in Horticultural Hall, just under the mountain under- 
neath the dome. The original cave is about twenty 

| miles from Harney Peak. It has been explored fifty- 
two miles, and the admittance is $1. Here you can see 
it for nothing, and if you buy $10 worth of specimens 

|or pictures they will give you a ticket admitting you 

| into the cave any time within three years. The entire 

| exhibit is for sale at $50,000. 

| “Towa has a coal mine, miner at work, and car load- 


easily, and without too great an increase of cost, cop-|ed with coal: coal value, 1892, $9,800,000 ; production, 


per plate engravings in books and in journals that | 1892, 7,000,000 tons. 


publish plates outside the text.—La Nature. 
+++ aa 
Werld’s Columbian Exposition, 


Netes from the 
(Continued from page 195.) 

from the ordinary scow to the latest improved launch. 
Venice contributed a state gondola, upholstered and 
bedecked sumptuously, and rowed by six gondoliers, | 
dressed in medieval costumes, also ordinary gondolas 
and fishing boats. Crews of Ottomans manned sev- 
eral distinctive Turkish crafts; half-dressed Dahome- 
yan natives paddled two curious dugouts; Esquimaux 
displayed their skill in the use of kayaks; Quacktail 
Indians, from British Columbia, paddled about in one 
decorated dugouts; and there 
were peculiar fishing boats from Norway, South Sea 
Island crafts, as well as boats from Ceylon, Java, | 
Egypt, Brazil, Japan, and other corners of the earth. | 

The feature of the afternoon was a procession of | 
land vehicles which represented nearly every country 
that has an exhibit in the Transportation building. 
The procession was headed by Turkish sedan chairs, 
African palanguins, and other vehicles carried on the 
shoulders of men. Then followed anarrayof donkeys 
and camels harnessed in saddles used in various parts 
of the and carrying loads of different kinds, 
the several drivers being dressed in their native cos- 


of their grotesquely 


wortd, 





tumes. The remaining part of the procession com-| 
prised several historical vehicles and a long line of 
carriages of the latest patterns, from phaetons to tally- 
There was the state carriage of Abraham | 
Lincoln, a vehicle that looks odd now, because of its | 
antiquated design, and which is the worse for wear, 
its once beautiful trappings are now badly faded and 
time-stained, but nothing in the day’s observance so 
stirred the hearts of the multitudes as the appearance | 
of this vehicle. The state carriage of the late Dom Pedro, 
of Brazil, was also in the procession. A large display of | 
pageant. This same day was also | 
California Day, and it was observed in characteristic 


ho coaches. 


as 


bicycles ended the 


style. Inaddition to the regulation exercises of speech 
making, ete., several car loads of fruit were given 
away. Great stacks of luscious-looking fruit occupied 


a large part of a lawn at the southeastern corner of 
the State building, and at the appointed time men en- | 
deavored to give it out in small packages to each ap- 
plicant, bat thousands of people jammed into the 
space, and the crush was so great that, finally, the 
fruit was distributed any way to get it into the hands 
of the surging crowd. 

The great Schuckert search light, illustrated on the 


Model of the Centerville coal mine 
of Appanoose County. Mantel piece, fireplace, and 
hearth, with ornaments, made of wave marble; slab 
unfinished; ores of iron, lead, zinc, or dry bone. A 
specimen of lead weighs 500 pounds; was at the New 


| Orleans Exposition. Geodes from Keokuk; marble | 


from Warekauase; paper weights and book weights 


| made out of bird’s-eye marble, fish-egg, and cat’s eye. 


Mottled stone, color brown and white; variegated sand- 
stone, white and red; glassware made from Iowa sand, 
white, blue, black, and green. Clays in jars. A mon- 
ument made of Iowa cement; magnesian limestone, 
lithographic stone, and yellow sandstone ; clays, bricks, 
and tiles before and after burnt.” 
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A CONVENIENCE FOR SMOKERS. 

A neat and quite ornamental little 
device, designed to serve as a con- 
venience for smokers, is manufactured 
by Messrs. Enos, Richardson & Co., of 
Maiden Lane, New York. It is a 
sterling silver cutter for removing the 
ends or tips of cigars, before one lights 
the cigar. As will be seen by the pic- 
ture, it may be hung ona watch chain, 
where it will be always ready for use. 
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The Use of Salicylic Acid as a Preservative. 
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As the time arrives for the collection of fruits, the 
question, ‘‘How shall we preserve our crop for winter 
use?” comes up again for consideration. That it is 
not yet settled to every one’s satisfaction is sufficiently 
evidenced by the number of questions on the subject 
which appear every autumn in the papers partly or 
entirely devoted to domestic interests. A variety of 
plans are suggested for preventing the fermentation or 
moulding of fruits and preserves. Thus, some lay 
great stress, in preserving whole fruits, upon the selec- 
tion of only the soundest material ; upon treating it at] 


‘once; upon heating it, covered with sirup, in glass ves- 


sels, etc. Unfortunately, even when all precautions are 
taken, the result is by no means always satisfactory. 
Another practice much recommended at one time 
was that of pouring chloroform over the fruits and her- 
metically sealing. This plan seemed to answer very 
well until it was found that the chloroform communi- 
cated a curious flavor to some fruits, which no amount 
of cooking could remove. 

Then, with regard to jams, the same difficulty has 


been experienced. The pronenessof these preparations 


first page of the SclENTIFIC AMERICAN of September | tochange is well known, and attempts have been made 
2, has « formidable American rival, which has just been | to (minimize it by a number of devices more or less 


placed on the colonnade bet ween the Palace of Mechanic 
Arts and the Agricultural Palace. The reflecting lens 
is not quite as large as in the German lamp, but is de- 
This lamp will require | 

The upper carbon is | 
inches long, while the | 
lower carbon is the same size, but only 15 inches long. | 
The carbons are set in such relation to each other | 
that the reflector absorbs all the light from the incan- | 


signed to be more powerful. 


about 200 amperes of current. 


14 inches in diameter and 2 


~~ 


descence of the carbons as well as the light of the are. 


successful. 

In salicylic acid, however, we have a ready means of 
preventing such loss of material and the consequent 
annoyance and disappointment. In the proportion of 
4 to 8 grains per pint or pound, salicylic acid prevents 
fermentation and the formation of mould in any 
saccharine liquid. Fruit juices of all kinds, jams, 
preserves, and the like can be in this manner kept 
unchanged for years. 

Experiments have shown that apple and pear compote 


The lamp is rated at about 100,000 candle power, and | prepared with only a small quantity of sugar (1Ib. to 
ite light, when magnified by the reflector, will reach|each 5 Ib. of fruit), after ten months, during which 


200,400,000 or so candle power 


time the vessels had been frequently opened and various 


Harriet E. Wilson, writing to Minerals, tells of some | portions removed, showed no trace of mould or acidity, 


of the minerals to be seen in the Palace of Mining: 
“While looking at the carbonates—calcites and dolo- 


oroffermentation. Similarly, cherries and blackberries 
may be preserved with from one-fifteenth to one-tenth 


inites—I thought: Ab, nature, what art thou not doing! | their weight of sugar; in the presence of asmall pro- 
Converting such beautiful things out of limestone. | portion of salicylic acid they keep from one year to 
There was a bird's nest with four tiny eggs in it, and a| another with unaltered taste and quality. 

basket with pears and hazel nuts, all incrustated with| With regard to the manner of applying the preserv- 


lime, from Clermont, France, and formed by water flow- | ative, it may be added as it is to the jam in the process 
ing down over steps, the spray falling on the objects, | of preparation. It is advisable to gradually introduce 
aud as it evaporates it leaves a deposit of carbonate of it in the solid state into the boiling mass with constant 
stirring, or the acid may be rubbed down smooth 
“ There was a fine collection of minerals which are ' with a portion of the fruit juice and then added to the 


lime. 








whole. In any case the finished product ought not to 
show any white flocks. 

A peculiar method of preserving with salicylic acid 
is to pour over the cold uncooked fruit the cold 
salicylated juice of the same fruit, so that the former 
is entirely covered. The cold salicylated juice is pre- 
pared by pressing out the fruit, heating the juice, 
adding to every pound 15 grains of salicylic acid, and 
allowing to cool. In this way fruits, such as cherries, 
plums, etc., can be preserved through the winter un- 
cooked, so that they are suitable for any and every 
kind of application, even for use in pies. 

The advantages of salicylic acid in the preservation 
of fruits and fruit preserves may therefore be summed 
up as follows. If properly applied, it is always success- 
ful; it does not communicate any unpleasant flavor to 
the preparations; it is in no way injurious to the 
consumer, being present only in minute quantities.— 
Chem. Tr. Jour. 
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Photographic Discovery of Asteroids. 

One of the most remarkable of recent astronomical 
developments is the result of the application of photo- 
graphy to the discovery of asteroids or minor planets. 

By the old methods of search the annual rate of dis- 
covery ranged from one to twenty, the average for the 
twenty years, 1872-91, being 10°. In 1892 twenty-nine 
were discovered, two only by the older method, while 
between Jan. land April 15of the present year twenty- 
five were picked up by the two observers, Wolf, of 
Heidelberg, and Charlois, of Nice, who have pressed 
the camera into service. 

The negatives are made with an exposure of from 
three to five hours, each covering an area two or three 
degrees square. On the plate the images of the stars 
are round, clean, while any planets or planetoids which 
may be present are at once recognized by the elonga- 
tion of their images due to their orbital motion; and 
three or four of these oblong lights are sometimes found 
on asingle plate. If the number of observers using 
this method should be much increased, the number of 
annual discoveries may easily mount into the hundreds. 
The total number of these little bodies which circulate 
in the space between Mars and Jupiter stands at 375 so 
far as now known, but it is almost certain that those 





| still undiscovered must be counted by the thousand, 


and obviously it will soon be hopeless to attempt to 
keep the run of them all. 

We may reasonably suppose that all the larger ones 
have been already discovered and that those still re- 
maining are all extremely minute. Itis true that from 
a certain defensible standpoint the size of a planet 
has nothing to do with its astronomical importance. 
Mathematically considered a planetoid’s orbit is just as 
worthy of investigation as that of Jupiter itself, but 
practically it is plain that the computers will be 
obliged to select a limited number which present 
special points of interest and confine their attention to 
them alone.—Prof. C. A. Young, in Inter-Ocean. 
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Philistine Becords of the Hebrew Invasion, 

Science contains an interesting account of the Tell-el- 
Amarna: tablets, from the pen of the Rev. Thomas 
Harrison, of Staplehurst, Kent. These tablets, 320 in 
number, were discovered by a fellah woman in 1887 
among the ruins of the palace of Amenophis IV., 
known as Kku-en- Aten, between Missieh and Assiout, 
about 180 miles south of Cairo. They have been found 
to contain a political correspondence of the very great- 
est interest, dating from some 3,370 years back. Many 
are from Palestine, written by princes of the Amorites, 
Phenicians, Philistines, etc., the burden of almost all 
being: ‘** Send, I pray thee, chariots and men to keep 
the city of the King my Lord.” Among the enemies 
against whom help is thus invoked are the Abi7i, easily 
recognized as the Hebrews. The date fixes that of the 
Bible (1 Kings vi. 1) as accurate. Many names occur 
which are familiar in Scripture, as, for example, Japhia, 
one of the kings killed by Joshua (Josh. x. 3); Adoni- 
zedek, King of Jerusalem (ditto); and Jabin, King of 
Hazor (Josh. xi.) Very pathetic are the letters of 
Ribadda, the brave and warlike King of Gebel, whose 
entreaties for aid are observed to grow gradually less 
obsequious and more businesslike as his enemies pre- 
vailed against him, robbing him eventually of his wife 
and children, whom he was powerless to protect. But 
the greatness of Egypt was waning under the nine- 
teenth dynasty; enemies were pressing her at home, 
and the chariots and the horsemen went not forth. 


+ 
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Cholera a Nitrite Poisoning. 

Emmerich and Tsuboi, according to publications in 
the Munchener med. Wochenschrift, come to the con- 
clusion that cholera is a nitrite poisoning, basing their 
conclusions upon the facts that the cholera bacillus is 
able toa greater extent than any other bacillus to re- 
duce nitrates to nitrites and the internal administra- 
tion of nitrites in quantity of 05—0°6 gm. is capable 
of producing very similar physiological effects in man. 
While other varieties of bacteria are capable of form- 
ing nitrites, none of these thrive in the intestines,— 
Apotheker Zig., 1898, 322; Amer. Jour. Pharm. 
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THE MORSE TWIST DRILL AT THE FAIR. 
(Continued from first page.) 
sents in the history of American industries than 
because of the mere display it makes here. The com- 
pany has been in existence over thirty years, and 
during that entire period there has been only one 
ebange in the board of directors, and that was be- 
cause of the death of a member. Mr. Edward 8. 
Taber, president of the company, has been one of 
its moving spirits for twenty-four years, and there 
are several foremen and other men holding responsi- 
ble positions who have been connected with the 
company over twenty years. This industry is one of 
the few in the United States that has won such a repu- 
tation as to be as well known in distant parts of the 
world for its products as in its own country. The ex- 
hibit is arranged with much taste, with potted tropical 
plants seattered about. It is in charge of Mr. H. E. 
Cushman, special representative of this concern. 
ee ee 
THE WORLD'S casa —' eee GENERAL 


The roof of the Woman’s Palace is constantly crowd- 
ed with visitors who wish to enjoy the superb view 
there presented to tlic eye. Ona fine day the shining 
dome of the Administration building dominating all, 
the huge expanse of roof on the Palace of Manufactures, 
the waters of the lagoon and the rich green of the 
Wooded Island all taken together produce a re- 
markable effect. At the left of our view will be 
noticed the fine building known as the Cafe de Ma- 
rine or Marine Casino. This building measures 100 x 
300 feet and is built in the timbered French Gothic 
style. The rooms are so arranged that they may be 
thrown open so that the verandas and dining rooms are 
practically one. The great specialty of this restaurant 
is fish. Just beyond this casino is the round angling 
pavilion of the beautiful Fisheries building, designed 
by Henry Ives Cobb. This edifice is rectangular in 
shape, with two circular pavilions connected to the 
ceatral portion by arcades. The building somewhat 
resembles the Trocadero at Paris. The details of the 
ornamentation are very interesting, fish decorations 
taking the place of conventional ornament. Next is 
the Government building, reached by crossing either of 
the bridges shown. Here all branches of the govern- 
ment works are represented by exhibits prepared with 
the utmost care by the different departments. The 
manufacture of money and ammunition is illustrated, 
as well as the curiosities of the Patent Office, a model 
post office, ete. It is only a step to the great Palace of 
Manufactures and Liberal Arts. As we have already 
described this building, we will pass to the Palace of 
Electricity, which is separated from the Manufactures 
building by the North canal. 

The Palace of Electricity occupies a peculiarly 
prominent position. More people pass it daily than 
any other building in the grounds. The main facade 
has a large hemicycle, with polychromatic decoration, 
which forms a niche to exhibit the fine statue of 
Franklin. The dome of the Administration building 
rises above the Electricity building. This dome is 
covered with aluminum bronze leaf. The Mines build- 
ing at the right is rather plain architecturally, but 
the contained exhibits are of great value and beauty. 

In the foreground at the right we have a view of 
the delightful retreat known as the Wooded Island. 
A writer in the Independent describes it as follows : 

“It is situated in the center of the main lagoon, and 
affords a most delightful semi-sylvan retreat these hot 
summer days. The island contains sixteen acres, 
beautifully laid out with walks shaded with trees, 
and dotted with myriads of beds of beautiful flowers. 
So large a proportion of the island is given over to the 
cultivation of flowers that the air is heavy with the 
fragrance of thousands of specimens of floriculture. 
Rare species of aquatic plants line the shores of the 
lagoon, adding to the beauty of the place. The 
original intention has been wondrously carried out— 
that of having a ‘procession’ of flowers in their sea- 
son. At one time 10,000 rhododendrons were the chief 
attraction; at another 50,000 roses, including over 
2,000 varieties, vied with cacti of bewildering kind and 
color and shape, some of the latter having trunks as 
large as saw-logs. Cannas and yuccas by the thou- 
sands were also to be seen. 

“At the lower end of the island is the famous ‘ Hun- 
ter’s Cabin,’ which, in its way, is one of the unique 
exhibits upon the grounds. Just outside the door is 
the old wagon, or ‘prairie schooner,’ whose dingy 
canvas top and generally dilapidated appearance gives 
abundant evidence of having been familiar with the 
devious winding mountain roads from Texas, through 
New Mexico, Colorado and Arkansas to the Black 
Hills, only to finish out a well-rounded though varied 
existence in Yellowstone Park. ‘The Boone and 
Crockett Club’ invites the visitor inside, where he 
may feast his eyes upon atypical frontiersman’s cabin, 
even the chinks between the huge logs being filled 
with mud. The conventional fireplace is here, over 
which hang snowshoes, hunting implements, deers’ 
antlers, ete. Among the curios presented to view is a 
Distol, once the property of that pioneer of Kentucky, 








HSrientitic American. 


Daniel Boone, and also a rifle that 
Crockett, of ‘Be sure your’e right’ fame. Both are 
queer-looking arms, and plainly were veritable ‘ weap- 
ons of destruction’ in the hands of their redoubtable 
owners, Of course, the cabin would not be complete 
without the usual motley array of revolvers, knives, 
pipes, army blankets, playing cards, lariats, etc., scat- 
tered picturesquely, though with studied negligence, 
about the place. At the north end of the island are 
the three Japanese buildings representing the Hoo-den 
temple, built 840 years ago. These have, with pro- 
verbial Oriental generosity, been presented to the city 
of Chicago, and will be perpetually maintained in 
Jackson Park as aremembrance of the great Exposi- 
tion. The architecture is characteristically Japanese, 
and the interior is artistically decorated by the Tokio 
Art Academy. The general public is excluded from 
the buildings, owing to their religious nature ; but an 
occasional glimpse through the latticed sides gives the 
visitor an excellent idea of the interior of the temple.” 
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Peach Fever, 

“Peach fever,” an occupational disease, not infre- 
quently seen among the employes in the fruit pack- 
ing and canning establishments of Maryland and 
Delaware, is the subject of a paper by Dr. ©. L. 
Anderson, of Hagerstown, Md., in a recent number of 
the Maryland Medical Journal. Dr.{Anderson divides 
the cases into two varieties: First, the psychotic vari- 
ety, marked by mental exaltation, ideas of grandeur, 
seen in persons having a lively imaginative faculty ; 
second, the true peach fever, caused by contact with 
the fruit in the course of its being picked and packed 
for market. This variety is defined as ‘a morbid con- 
dition of the respiratory and cutaneous surfaces, with 
sole consequent systemic disturbances, due to irrita- 
tion from the pubescence of the skin of the common 
peach—the Amygdalus persica.” The Schneiderian 
membrane first becomes irritated and tumefied, and 
yields a large flowof serum and mucus. The frontal 
sinuses, the conjunctive, and the larger bronchi may 
take on, by extension, the same kind of disturbance ; 
cough and asthma may be excited in susceptible sub- 
jects. On theskin, the chief display of this amygdaline 
inflammation will be found about the wrists, forearms, 
neck, and forehead. It commonly begins and ends in 
a macular or papular eruption, but it may goon toa 
true dermatitis and to pustulation. The febrile rise 
may be as high as two degrees, which may be taken to 


| indicate the amount of systemic discomfort induced by 


the respiratory and cutaneous irritation. Thin-skin- 
ned and neurotic young women suffer more and longer 
than the pachydermatous men and the older women. 
The more experienced workers seem to become proof 
against the irritant after some years in the business. 
There is no evidence to show that the disorder is con- 


tagious. 


The BRequisites of a Good BKubber Tire. 

The envelope must be strong enough to stand a pres- 
sure of sixty pounds to the square inch, and at the same 
time of such lightness as to allow the air in conjunction 
with it to act asa perfect cushion. It should be im- 
penetrable, or provision should be made for closing 
punctures—requirements difficult to meet. In the 
self-healing sorts now rapidly coming into favor it will 
be found that great care will have to be used in the 
vulcanization, or as age comes along to the tire an 
over-cure or an under-cure will rob the tire of its self- 
closure. 

The tire must be perfectly flexible and elastic long- 
itudinally to secure easy depression of the tread and 
to return the part after depression. It must not be so 
elastic, however, as to allow an obstruction in the road 
to drive the tread of the tire tothe rim of the wheel; 
neither must it be so much that the depression will 
cause the rider to be constantly working against an ‘up 
hill,” as is so conspicuous in the ordinary cushion tire ; 
otherwise the factor of speed will not exist. There 
must be a maximum of air and a minimum of rubber 
and fabric. Then the fastenings should not be com- 
plex, and repairs should not be beyond the knowledge 
of the amateur—quite the reverse of whatis now the 
case, as repairs are generally beyond the capacity of 
the ordinary repair shop. 

To obtain such a tire there is much in the rubber 
and more in the fabric. The first is a known quantity 
—certain compounds will bring certain results ; but the 
list of fabrics to use with it is very long and the great 
improvement will come with further invention and 
the investigation of a wide field of possibilities. The 
special material or materials will have to be found 
that are the best for the purpose, and then will come 
a special weave of them. 

A discrimination will have to be made between the 
“racer” and the road tire; the maximum degree of soft- 
ness and lightness.of weight used in the former will 
not be allowable in the latter. The tire business is 
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now in its infancy, and a want of competition is not con- 
ducive to rapid strides toward the ideal one. Later 
on the field will be a remunerative one to the inventor 
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Damaging Kemoval of Models from the Patent 
Office. 

A correspondent in Washington writes us as fol- 
lows : It being necessary to provide in the Patent Office 
building more space for the working forces of the 
Land and Patent Offices, the present Secretary of the 
Interior, Hon. Hoke Smith, appointed a commission 
to investigate and report upon the matter. The idea 
of removing 227 cases of models to another building 
originated, however, with the Assistant Secretary of 
the Interior, Governor Sims. A contract was made 
with Messrs. White and Freeman, to effect the trans- 
fer to the Union building on G Street, a little over 
a half square from the Patent Office, at the rate of 
$15 per case, or the gross sum of $8,075. But 205 
cases have been removed, since there is not space 
(on the third and fourth floors) in the Union building 
to receive them. A large portion of the models— 
estimated at 10,000—belonging in those 205 cases 
have not been removed, but still lie in heaps upon 
the floors of the Patent Office model halis. It is 
asserted with every show of probability that the 
contractors have lost considerably on the job. That 
they were incompetent for it, and their hired help 
still more so, has been the observation of all who 
have watched the course of procedure. The models 
were handled like blocks of wood, being thrown 
hither and thither, and piled one upon another in 
rough dry goods boxes or whatever other recepta- 
cles were available. Often they were dumped like 
corn or potatoes, regardless of consequences. Even 
now one may see them in heaps where further in- 
jury is inevitable, and in boxes many deep, where 
delicate parts or connections are sure of breakage 
in most instances. The wood and iron frame glass 
cases were treated no better. All have been injured, 
some badly. The doors of the iron frame cases that 
have been set up in the new place do not fit, and 
hardly one is or ean be locked. The negroes and 
other ‘“‘hands” who moved the cases and models 





were wholly unused to do so delicate work, and also 
|unfitted for it, and the results might have been easily 
predicted. 

| Now, one part of the models and model cases remain 
in the Patent Office and the other part in a leased 
building, where the natural light is, in many places, 
| utterly inadequate, and where no artificial light has, 
as yet, been provided. 

In the North Model Hall the main floor and one side 
of the first gallery is clear. In the South Hall the floor 
only is clear. The entire East Hallis clear. Of the 
space thus available, the Patent Office will get very 
little, the lion’s share being given to the Land Office, 
which is, and has long been, the pet of the Secretaries 
of the Interior. Few secretaries have come from sec- 
tions of the country where they could have acquired 
much knowledge of or interest in patents or the patent 
system. 

It is not probable that even those who pushed this 
scheme to the present condition now approve it. The 
transfer of clerks from the Land Office to the Union 
building could have been effected with small cost and 
little labor compared with what this plan has involved, 
and the Patent Office would have been left in some sort 
of attractive condition. The question of keeping the 
models together aside, nothing could be architectu- 
rally more repulsive than the building of cheap wooden 
cages, called rooms, between the white marble columns 
of the East Hall or the more ornate’columns of the 
North Hall. They look more like cattle stalls or mer- 
chandise booths at a county fair than anything else. 

The whole thing cannot be characterized as less than 
a disgrace to the Department of the Interior, which 
conceived and initiated and is still engaged in carry- 
ing it out. 
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The Treatment of Alopecia with Essence of 
Wintergreen. 

Hallopeau (Annales de Dermatologie et de Syphili- 
graphie, vol. iv., 1893) has made some experiments as 
regards the value of the essence of wintergreen in the 
treatment of alopecia. In one case six patches. were 
found on one side of the head, which had been treated 
with tincture of cinnamon and had not improved. 

After one month three of these were treated with 
essence of wintergreen, while the remaining three were 
treated daily with frictions with the essence of cinna- 
mon with four parts of ether. 

As a result of this observation the patches treated 
with the wintergreen healed immediately, while those 
treated with the cinnamon showed no signs of im- 
proving. 

In applying the wintergreen it may be mixed with 
an equal part of ether or one part of vaseline to five 
of the essence. 

The ethereal solution is very active and is rather to 
be preferred. 

When used it is to be thoroughly rubbed in the 
diseased part and applied once daily. 

Its beneficial effects result from its producing an 
inflammation of the integument and transforming it 
into an unfavorable medium for the growth of 





who can stand head and shoulders above those who 





have gone before him.—Jndia Rubber World. 


parasites. The application is not painful. 
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JEAN MARTIN CHARCOT. 

The life of the great Charcot came to an end unex- 
pected!y, while he was temporarily staying at Morvan, 
about the middle of August, says the New York Medié- 
cai Journal. Bourneville, a former pupil and colleague 
of Charcot’s, writes in his journal, Le Progres Medical, 
that “death came on suddenly to the great master, 
and nothing had occurred to enable his friends 





to forecast such an event.” Recent visitors to 
his clinique at the Salpetriere bad not failed to 
notice a loss of muscular vigor, a shambling 
gait at times, and a suggestion was awakened 
in the minds of many that the nervous and 
muscular apparatus of the great teacher were 
no longer so well attuned to one another as 
formerly. His vigor of mind and intentness of 
interest in scientific subjects were, however, in 
no wise abated 

The artistic element in Charcot’s character 
was strong, and, with the qualities he possessed 
for acute observation and crisp description, 
helped him to place neurology on the high 
plane that it occupies to-day. Of his power as 
an observer or clinician, an editorial writer in 
the Lancet has said: ‘‘He is worthy to rank 
with Trousseau and Laennec.” Asadelineator 
or ‘‘ word painter” he excelled. From the time 
of his early thesis on chronic pneumonia, about 
1860, until his late psychological studies—for dur 
ing recent years he has been concerned with those 
subjects rather than with his former problems 
in neurology—he has had no equal in graphic 
teaching. His artistic faculty found expression 
in the Nouvelle iconographie de la Salpetriere, 
in Les demontaques dans lart—-by himself with 
the artist Richer—and in the collection of illus- 
trations adorning the walls of his consulting 
rooms. These illustrations have for their chief 
theme the ancient conception of hysterical or 
epileptic ‘ possession,” an imaginative concep- 
tion largely, on the part of the various artists, 
but based on facts Charcot wason the qui 
rive for illustrations in the neurological field, 
and few teachers have availed themselves more 





Bacteria and Colds. | of Gibson’s Psyche, while that at the left of the picture 

According to the Berlin correspondent of the Lancet, | is the * Dancing Girl,” by Canova; the *‘ Turtle Catch- 
Professor Schenk has found that micro-organisms ers,” by Ferd. Mersemann, and “ The Fishers,” by 
move toward warm points. This movement he terms) Carl Storck, forming two of the many intervening 
thermotaxis, and he concludes as the result of experi-| pieces. A very good idea of the variety and high 
ments with a specially constructed apparatus that| artistic character of the work made at this establish- 
warmth acts as a stimulant on micro-organisms, which | ment, including reproductions of Egyptian, Greek, and 
Etruscan vases, and statues modeled after the 
work of the most famous sculptors, may be ob- 
tained from the illustrated catalogues, which 
are mailed free on application. The exhibit 
received the first award of its class. 

a eee 
Dynamite Bain Making. 

Another experiment in rain making in New 
England was recently tried at Bloomfield 
Conn., when several half-pound dynamite cart 
ridges were sent up attached to fire balloons. 
The New York Tribune says the tobacco grow- 
ers had gathered in large numbers, hoping for 
the salvation of the tobacco crop, already 
badly damaged by the intense heat and the 
drought. 

A wire was tied tothe cartridge and tied 
to the bottom of the balloon. Attached to the 
cartridge was a fulminate cap, and to this a 
fuse a little over six feet in length,‘regulated 
to burn three feet each minute. The light 
was touched to the end of the fuse and the 
balloon released. It sailed upward, and the 
dangling fuse began to leave behind a trail of 
smoke. It rose until at the end of twoanda 
quarter minutes the red and white sphere 
changed instantly into a cloud of black smoke. 
The spectators saw the balloon shattered and 
two seconds later heard a terrific report. Mr. 
Chappel said the balloon was about 4,000 feet 
high when the cartridge exploded. A second 
balloon was sent up. A longer fuse was used, 
and four and a half minutes after the balloon 





We N had been released the cartridge exploded at 
% an altitude of about 6,000 feet. 
PROFESSOR CHARCOT. The third cartridge sent up was as big a 


success as the ones before it, and orders were 


fully than he of the improved processes of photography | move toward a warm body in their neighborhood, and given to the experts to send up the remainder of the 


and other graphic methods. Charcot was great as aj t 


hat this thermotaxis is a vital property of bacteria. | fifty balloons and cartridges as quickly in succession 


pathologist, and he was not hindered by the advance | The professor further considers that in certain cases of as possible. The next balloon was prepared and 


‘ 


of years from continuing his work in that direction. 
He was a man of wide zeneral attainments, interested 





‘eatching cold” an infection is conveyed by bacteria. | released. It rose a dozen feet, when it was caught in 


Thus a person entering a cold room would attract the a current of air and sagged. The paper near the base 


in the sciences outside of medicine, and conversant} bacteria present by his warm body, and these, finding took fire, and ina moment the balloon began to 
with the literature of other countries as well as his | admission through the skin or otherwise, produce, after | descend, wile the flames began to envelop it from 


own. His linguistic attainments were remarkable, as|a certain time of incubation, the results ordinarily at- 
tributed to “‘catching cold.” The hair bulb sheaths, 
sweat glands, and mucous membranes are all said to 


has been demonstrated at many a congress in England 
and onthe,Continent. His voice will be greatly missed 





bottom to top. 
The mass of fire with a dynamite cartridge dangling 
from it created a panicand scattered the crowd in all di- 





at the Roman Congress in 1894. offer possible points of entry to bacteria. rections. The long fuse kept eating its way toward the 


In conclusion, to quote again from Bourneville, 


+> -e-e bomb, and it would be at least four minutes before the 





“Seience has lost in Charcot one of her most eminent| WILLIAM GALLOWAY'S EXHIBIT OF ART POTTERY. | cartridge would be touched off in the regular way, 


and most noble representatives ; France has lost one | 
of those men who brought her added honor and con- | ( 


The art pottery and terra cotta exhibit of William | but there was danger that the fire from the balloon 
ialloway, of 1711 Chestnut Street, Philadelphia, in the | would ignite the fuse close to the cartridge. Mr. Ste- 


tributed to her greater reputation throughout the whole! Manufactures building of the World’s Columbian Ex-'vens and Mr. Chappel kept their wits about them, 


world.” Chareot was born in 
Paris in 1825; he ‘was, therefore, 
not more than sixty-eight years 
old at the time of his decease. 
The list of his contributions to 
medical literature is too great to 
be enumerated here He was 
a member of the Institute of 
France and of many other socie- 
ties in his own country and in 
others 

LL Jilustration, to which we are 
indebted for the accompanying 
cut, says 

Charcot was elected to the 
Academy of Medicine in 1873, 
ten years before entering the 
Academy of Sciences. During 
this interval the chair of clinic of 
nervous diseases was established 
for him. It is impossible, in a 
short article, to enumerate the 
vast amount of scientific work 
that Prof. Charcot left behind 
him. It is not too much to say 
that Prof. Charcot discovered 
the various laws and peculiari- 
ties and has madea classifica 
tion of all the diseases and ail 
ments of the nervesand marrow 
He made a most profound study 
of and practically created that 
new classification in pathology 
popularly known as locomotor 
ataxia, aphasia, illusion, and 
nervous disorders of a high 





and as soon as the fuse could 
be reached tore the cartridge 
from the flames, and the balloon 
sank to the ground a crumpled 
mass. It was decided that it 
would be too risky to have a 
repetition of the accident, with 
people standing around in dan- 
ger, and the experiments were 
eut short. 





Fuel of Steamers, 

The American liners New 
York and Paris burn about 380 
tons of coal per day, or about 
30,800 pounds per hour, and 
maintain about 18,000 indicated 
horse power, which is equiva- 
lent to a coal consumption of 
1°71 pounds per hour per horse 
power. The average for all the 
fast ships with triple expansion 
engines, like the New York. 
Paris, Majestic, Teutonic, and 
Furst Bismarck, is probably only 
about 1°75 pounds per horse 
power hour. In the case of the 
Umbria and Etruria and similar 
ships, which have only com- 
pound engines, the rate is higher. 
For example, the Etruria burns 
as much coal as the New York 
and more than the Teutonic and 
develops far less power than 
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THE WORLD'S COLUM — 
LUMBIAN EXPOSITION._ART POTTERY AND TERRA COTTA EXHIBIT. either of them, which illustrates 


the great advance made in ma- 


crade. . This celebrated savant, with Cesarian pro-| position, affords a strikingly beautiful exemplification |rine engineering by the introduction of the triple 
file, bright eye, strong lip, and genial expression, | of the perfection to which this class of work bas been expansion system. 

bronght about him a group of scientists known as the brought. This pottery was established in 1810, and. oor] 

school of Salpetriere, which has flourished, develop- makes a specialty of statuary work, fountains, gar-| One of the first tunnels in the United States was 
ed, and spread out until it has added permanent| den vases, flower boxs, jardiniers, and architectural on the Alleghany Portage Railroad in Pennsylvania. 


distinction to the scientific reputation of the French | and decorative terra cotta. The figure at the right in 





It was nine hundred feet in length and was finished 


nation. our illustration showing the exhibit is a representation in 1881. 
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WILLIAM HARENESS. 
BY MARCUS BENJAMIN, PH.D. 
gach year, as the summer closes and autumn be- 
American Association for the Advancement 
a seience holds its annual meeting. A sketch of its 
7 sident has been a characteristic feature in the 


rinns, the 


pr 
issue of the ScIENTIFIC AMERICAN for the week 
during whieh the meeting is held. This practice 


hecan in 1887, with an account of the work of Edward 
Ss “Morse, and among the biographies published 
have been those of Langley, Powell, Mendenhall, 
Goodale, Preseott and Le Conte—first a specialist 

in the natural sciences, and then one in the 
physical seiences, in regular alternation. 

\t Rochester, last summer, the association chose 

William Harkness to the office of president, and 
at the meeting recently held at Madison he was 
inducted into office. This selection was most 
happy, for not only was the honor worthily be- 
<towed on one of the best known scientists in the 
association, bat the courtesies received from the 
eity of Rochester were recognized in thus naming 
a president who had spent part of his early life 
there, and had studied at its university. Prof. 
Harkness was born on December 17, 1837, in 
Eeclefechan, Seotland, where his father, James 
Harkness, was pastor of the Presbyterian church. 
He was not destined to remain long in his native 
land, for in 1889 his father came to the United 
States and held pastorates in various places, in- 
cluding New York City. 

Not the least among the usual advantages of a 
clergyman’s son is a good education, and in Sep- 
tember, 1854, young Harkness entered Lafayette 
College. He continued there for two years, and 
on the removal of his father to Rochester, he 
entered the university there and was graduated 
in 1858. Choosing medicine as his profession, he 
studied that science in New York City, and re- 
ceived the degree of M.D. in 1862. Notwithstand- 
ing this preparation, Prof. Harkness seems to 
have turned his attention to other things, and his 
medical career closed with a brief service during 
the second battle of Bull Run, in 1862, and an 
equally brief one during the threatened attack 
on Washington, D. C., in July, 1864. 

However, he entered the service of the govern- 
ment, and in August, 1862, was appointed aide at 
the ‘Naval Observatory in Washington. A year later 
he was commissioned professor of mathematics in the 
U. 8. navy, with the relative rank of lieutenant com- 
mander, and continued at the Navai Observatory. 
During 1865-66 he made an extensive cruise on the 
Monadnock, visiting the principal ports in South 
America, and conducted an elaborate series of obser- 
vations on terrestrial magnetism. His results were 
published in 1872 by the Smithsonian Institution, 
under the title of ‘Observations on Terrestrial Mag- 
netism, and on the Deviations of the Gompasses of 
the United States Ironelad Monadnock during her 
Cruise from Philadelphia to San Francisco, in 1865 
and 1866.” 

On his return from the trip he was attached to the 
United States Hydrogra- 











Scientific American, 


sit by the photographie method. This fact is pertinent 
when it isremembered that in 1874 all the great nations 
who sent out parties had adopted that method; but 
when they came to measure and reduce their photo- 
graphs they encountered unexpected difficulties, which 
proved so serious that the Astronomer Royal of Eng- 
land, Sir George B. Airy, admitted publicly his inabil- 
ity tosurmount them, and the German commission also 
abandoned the attempt to reduce their photographs. 


























WILLIAM HARKNESS, 


At a meeting of European astronomers, held to con- 
sider these facts, it was decided that the photo- 


graphic method had proved a failure in 1874, and, 
therefore, it was inadvisable to try it again in 1882. 


In the face of this decision only the American and 


French astronomers nade photographs in 1882. 

On the return of the American parties, Prof. Hark- 
ness was given charge of the work of reducing all 
their observations, among which were many hundred 
photographs. For the reduction of these pictures, 
which was altogether a new problem in astronomy, 
Prof. Harkness had to modify old methods and also to 
devise many new methods, while in 
actual time nearly eight years were 
consumed in the work. Concerning 








phie Office, where he re- 
mained for a year, and in 
1868 again returned to the 
Naval Observatory, re- 
maining there until 1874. 
Meanwhile in 1872 he had 
been advanced to the rela- 
tive rank of commander, 
He observed the total 











eclipse of the sun from Des 
Moines, Iowa, on August 














7, 1869, and at that time 
distinguished himself by 
the discovery of the 1474 
line of the solar corona. 


Fig. 2.-DIAGRAM OF THE APPARATUS, 
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Fig. 3.—DRUM FOR PUTTING LOCOMOTIVE IN 
COMMUNICATION WITH WATCH TOWER, 
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his feelings at this time he has written: ‘You can 
imagine my anxiety during all these years when I tell 
you that Congress had appropriated a definite amount 
of money for the work, and if I had made a slip any- 
where I might not have detected it till the job was 
finished, and then I would have had no money to pay 
for correcting it. I literally lay awake nights devising 
all sorts of checks to prevent the occurrence of such 
an accident. However, fortune favored me and I sue- 
ceeded in bringing the work to a most successful 
conclusion.” Prof. Harkness finished this work 
~ in July, 1890, and, in addition to the great value 
of the information, it was a source of gratifica- 
tion to American ‘scientists to recognize the fact 
that one of their own number had accompiished 
that which the most eminent of English and 
German astronomers had abandoned as imprac- 
ticable. 

The specialty in which Prof. Harkness is best 
known has already been indicated as mathemat- 
ical astronomy, but he also has gained reputation 
in the application of mechanics to astronomy. 
The machine used for measuring the astronomical 
photographs obtained in the transit of Venus 
expeditions were designed by him, and a dupli- 
cate has since been made for Lick Observatory, 
California. It consists of a pair of indicators 
which always show the exact point in the heavens 
toward which the telescope is directed. These 
indicators are arranged upon one or two dials, as 
may be most convenient, and face the observer, 
at the height of his eye, when he is in position to 
manipulate the telescope by means of its quick- 
motion wheels or ropes. By this means the work 
of the observer will be greatly facilitated, and it 
has been adopted in other observatories. 

Another invention of importance made by him 
is that of the spherometer calipers, which is the 
most accurate instrument known for measuring 
the inequalities of the pivots of astronomical in- 
struments, 

The degree of A.M. was conferred on him by 
Lafayette College in 1865, and in 1874 the Univer- 
sity of Rochester gave him the degree of LL.D. 
He has long been a member of numerous scien- 
tifie societies both in this country and abroad, to 
whose proceedings he has been a regular and 
valued contributor. He joined the American 

Association for the Advancement of Science at the 
Nashville meeting in 1877, and a year later was 
advanced to the grade of fellow. In 1881 he was 
called to the temporary occupancy of the vice-pres- 
idency of the section of mathematics, physics, and 
chemistry, and he was elected to the full possession of 
that place for 1882; also, in 1885, he again presided over 
the section during the absence of the regularly elected 
officer. The successful fulfillment of his duties in 
these connections, and his high scientific attainments, 
soon made him a candidate for the presidency. His 
modesty led him to refuse that honor, but at Roches- 
ter, at a meeting from 
which he was absent, he 
was elected to the place 
which he so abundantly 
deserves, 

The association cer 
tainly fortunate in having 
at its head a scientist of 
such eminent and varied 
attainments. 

x* > +e 
APPARATUS FOR PREVENT- 

ING COLLISIONS OF 

TRAINS. 

Railway accidents have 
been numerous in recent 
years, and the public con- 
cludes from this, not with- 
out some reason, that the 
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In 1871 Prof. Harkness was ap- 
pointed a member of the United 
States Transit of Venus Commis- 
sion, created by Congress, and 
after designing most of the in- 
struments to be used he went 
to Hobart Town, Tasmania, as 
chief of the party that observed 
the transit there. He then re- 
turned to Washington, having 
made a trip around the world, 
and in 1878 was advanced to the 
relative rank of captain. In 1882 
he was made executive officer of 
the Transit of Venus Commis- 
sion, and given charge of the 
fitting out of all the parties or- 
ganized at that time. Four of 
these took observations in the 
United States and four were 
‘ent respectively to Patagonia, 
the Cape of Good Hope, New 
Zealand, and Chile. A specialty 
was nade of observing the tran- 





Fig. 1.-APPARATUS FOR REGISTERING 





THE RUNNING OF TRAINS. 


systems now in use present de- 
fects, either theoretical or prac- 
tical. It is therefore not without 
interest to make known asystem 
of which the principle is very 
different from that which serves 
asa basis for the block system 
now employed. 

It is Mr. Pellat, professor of 
physics at the Sorbonne, who 
has devised the apparatus thot 
we are going to describe. Tho 
track is divided into sections 
of from 50 to 100 kilometers, and 
in the center of each section 
there is a watch tower wher 
is stationed a man who knows at 
every instant the position of all 
the trains that are running upon 
his section. This result is obtain- 
ed as follows : In the watch tower 
a clockwork movement revolves 
a cylinder over which passes a 
band of paper impregnated with 
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iodide of potassium. Upon the paper ‘there bears a 
steel needle, R (Fig. 2) provided with a platinum 
point. This needle is connected by a wire with a 
pedal, P, situated upon the track. On another 
hand, the axis, E, of the cylinder is in communi- 
cation with the negative pole of a battery, P, of 
which the positive pole is connected with the lower 
mart of the pedal. When a train passes, its weight 
depresses the pedal, the circuit is closed, the iodide 
of potassium is decomposed at the point where the 
needle touches the paper, and the iodide set at liberty 
is shown by a black dot. 

Upon the length of a section, a pedal may be ar- 
ranged about every mile. Each is connected by a 
special wire with a needle of the watch tower, and all 
these needles are arranged along a generatrix of the | 
registering cylinder. When a train passes over a pedal, 
the corresponding needle, which carries a number re- | 
produced upon the pedal, marks a black dot upon the | 
paper. At every instant the employe knows, then, | 
over what pedal the train bas just passed. He sees | 
whether an express train is upon the point of tele-| 
seoping an excursion one, whether two trains ranning | 
in different directions upon the same track are about | 
to meet, etc., and he prevents such catastrophes, since 





Scientific American. 


gine, that there is danger of a collision, and that they 
must, consequently, diminish their speed and take ac- 
count of the situation. 

No other system presents these various advantages. 
There is reason to hope that this system will be put 
upon trial. Practice will doubtless suggest modifica- 
tions of detail, and we shall see by comparison whether 
the block system is to be retained or replaced by this 
new safety apparatus.—La Nature. 

oo or 
THE WEED STEAM BOILER. 

This is a boiler in which the shells are made of solid 
steel tubes a quarter of an inch thick, with flat steel 
heads welded in, the first considerations in its con- 
struction being safety and durability. There are no 
screw or rivet joints, and no cast iron is used in the 
boiler proper. In the smallest size the tubes are made 
of seamless drawn brass, and in the larger sizes of 
steel, the tube holes being accurately drilled in perfect 
alignment, and the tubes fitted into the heads with 
patent expanders. The boilers are readily cleaned by 
removing a brass plug screwed into the bottom heads. 
The fire box is a solid casting into which the lower 
end of the boiler shell is set and to which it is firmly 





lserewed. The inside of the fire box is lined with a 
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Big Trees in a Mining County. 

Mariposa is a California county that has contributed 
immensely to the mineral wealth of the State. The 
county is seamed with quartz veins and is penetrated 
by the mother lode. The run of ores yields from $10 
to $15 per ton, though numerous pockets are struck 
here and there running up into the hundreds per ton. 
There are several fine veins of good marble in the 
county. Silver and copper are also found. In topo- 
graphy, the county resembles Amador, Calaveras 
and El Dorado, and shares with Calaveras, Tuolumne, 
Fresno and others the possession of the marvelous 
sequoia forests which have made that region famous. 
Besides, the world-famed Yosemite Valley isin the 
northern part of the county, so that it has altogether 
better known scenic attractions than any other part of 
the State. 

The sequoias are mammoths among trees, the Methu- 
salehs of the forest. The sequoia timber belt along the 
Sierras extends from Calaveras on the north to near 
the head of Deer Creek on the south, about 200 miles. 
The sequoias are of California and are never seen out- 
side this belt. They seem almost imperishable. No 
known trees in the world compare with them and their 
kin, the redwoods, for gigantic size. A tree from 300 


he can forewara the engineers of the trains. In fact, | non-conducting material to prevent waste of heat, and ‘to 400 feet high, 30 feet thick in the trunk, is a great 


in the center of the interval comprised between two 


any description of fuel may be used--coal, wood, 


| 


| 


| 


curiosity, and yet there are a number of such. In the 


pedals there is what is called a contact apparatus. | charcoal, crude oil, or gas, small pieces of fire brick | Calaveras Big Tree grove there are 150 trees more than 


This consists of a metallic drum about 80 centimeters | being placed on the grate bars where an oil burner is| 15 feet in diameter and 10 about 30 feet. 
The locomotive carries | employed, or a section of the grate bar being removed | fallen monarchs must have been 450 feet high and 40 


in diameter and 2 in height. 
a metallic brush, which, at the moment of the passage | 
of a train, causes the drum to revolve. This drum is 
protected against rain, snow and frost by a galvanized 
iron box, but at the two extremities of the same dia- 
meter, AA’ (Pig. 3), it projects from the box. These 
are the parts that the brush touches. As this latter is 
very long (1°3 meters) it is capable of establishing a me- 
tallic communication with the drum, even if the un- 
protected parts of the latter are covered with frost, 
since it makes them revolve. 

In the watch tower there are arranged in a row, like 
the keys of a piano, a series of commutators, each of 
which carries two numbers, those of the pedals be- 
tween which is situated the drum with which the com- 
mutator enters into relation. When the employe puts 
his finger upon a commutator, a battery actuates a 
relay, which serves to put the rail in communication 
with the drum. The brash of the locomotive, elec- 
tricaliy insulated from the general metallic mass of 
the engine, communicates with one of the extremities 
of the wire of a Hughes electro-magnet, the other ex- 
tremity of which is connected, through the inter- 
medium of a battery carried by the locomotive, with 
the latter and the rail. Consequently, there is a 
closed circuit when a drum is in contact with the 
brush. At this moment the electro-magnet is freed, 
and this sets in action a steam whistle, the sound of 
which warns the engineer. 

It will be seen that the engineer does not have to 
observe at a distance optical signals which fog, for ex- 
ample, may render difficult to see. He is forewarned 
by a shrill sound that makes itself heard upon his en- 
gine, and he is so much the better warned in that the 
noise of the whistle continues so long as he has not 
himself closed the armature of the electro-magnet by 
hand. It will be seen that it is very difficult for him 
not to take notice of this signal. 

Fig. 2 gives a diagram of the Pellat system. The 
needle, J, is put in communication with the pedal, Q, 
while the cylinder, E, is in relation with the negative 
pole of the battery, P, located in the watch tower. 
The commutator, F, is connected with the positive 
pole of the battery, 2, which actuates the relay, R, 
and permits of making the dram, U, communicate 
with the rail, V. For all the pedals there is buta 
single return wire, which is utilized likewise for the 
circuit of the battery with which each commutator 
can communicate. All the wires that run from the 
registering apparatus to the various pedals are in a 
subterranean cable of about the diameter of the finger, 
and it is its lead covering that serves as a return wire. 
From a watch tower it is possible, also, to communi- 
eate with the stations situated in the same section. 
By means of other commutators, G, and of the wire, 
N (Fig. 2), it is possible to actuate at the stations any 
sort of optical signal, in order to give warning of the 
approach of a train 

Fig. 1 represents a model that was sent to the Chicago 
Exposition. In the foregroand are observed the com- 
mutators, by means of which the stations are put in 
communication, back of these the commutators, and, 
still further back, the needles and the registering ap- 
paratus. The track, which is not figured, has a length 
of seven meters. It has twenty-five pedals, and upon 
this track move two small locomotives, by means of 
which can be realized the different possible causes of 
collisions of two trains. 

Upon the whole, Mr. Pellat’s system presents several 
interesting peculiarities: At every instant one knows 
the precise situation of all the trains that are running 
along a section. It is possible to epter into immediate 
communication with one or more engineers and warn 
them, by a most striking signal, located upon their en- 





for the insertion of a gas burner when gas is burned. 





The boiler is completely furnished with all the neces- 
sary fittings, and the attachments used are the best 
made, including the well known Crosby steam gauges 
and safety valves. The boiler is made by A. J. Weed 
& Co., 106 and 108 Liberty Street, New York City. 

A Cemented Irrigation Canal. 

The Gage irrigation canal at Riverside, in Southern 
California, is 22 miles long. Thiscanal has been in use 
for twelve years. It was found several years ago, says 
the Pacific Lumberman, that a great deal of water es- 
caped by reason of gophers burrowing in under the 
canal, thereby injuring the canal to such an extent 
that it was found absolutely necessary to devise some 
means of preventing the enormous waste of water. It 
was finally decided to regrade and cement the whole 
canal, and the contract for doing this work was award- 
ed to the Gray Bros., of San Francisco and Los An- 
geles, for about $120,000. 

The cement was spread 144 inches thick on the 
banks, and mixed one part cement to four parts fine 
sharp sand. At times more than 300 men were em- 
ployed on this work, as it only could be done during 
the rainy season, when the water was not wanted for 
irrigation purposes. The first section of this work has 
been done now for about two years, and the cement 
holds perfectly good. Where heavy fills of earth were 
made, about 8 inches of masonry were used. It has 
been found that since this work has been finished the 
water company has received more than twice the 
amount of water obtained from the uncemented canal, 
thus showing that friction, evaporation, and loss of 
water by leakage were more than 50 per cent. This is 
supposed to be the longest irrigating canal known that 
is cemented throughout. .. 








One of the 


feet in diameter. The ‘horseback ride” as it is called, 
one of the wonders of the grove, is a hollow trunk 
through which a man can ride upright on horseback 
75 feet, and theatrical performances have been given 
in it. 

The State grove, in Mariposa County, is 15 miles south 
of Yosemite, and has 427 trees, including 134 over 15 
feet in diameter, 18 over 25 feet,and 3 over 33 feet. 
A daily stage coach has been driven through one, 120 
children and a piano crowded into another. A single 
tree would furnish tworail fencings 20 to 30 miles.— 
Min. and Sci. Press. 





Remedy for Snake Bite. 
BY C. D. R. KIRK, M.D., OHUQUALAK, MISS. 

A few weeks ago a negro and his wife brought their 
eight-year-old boy to my office for treatment for snake 
bite, which had occurred only thirty minutes before 
their arrival. There were two wounds about an inch 
and a half apart, from which the blood was flowing 
rapidly. The snake was a long, blunt-tailed moccasin 
—a “copper belly”—and known to be almost, if not 
quite, as poisonous as the “cotton mouth” moccasin. 
The boy had stepped on the snake, and as his pants 
were short, the snake had a fair strike at his leg about 
five inches below the knee. 

After some explanation and much persuasion, I in- 
duced the mh to apply his mouth to the wound and 
suck the poison out. Immediately after each draw, I 
gave the man some strong alcohol to rinse his mouth, 
which I assured him would destroy the poison and pre- 
vent it from being absorbed. Afterthoroughly emptying 
the fang wounds in this way, and the blood had eased 
to flow, I injected a half drachm of saturated solution 
of permanganate of potash in each wound; the boy 
also drank a small drink of diluted alcohol. A string 
which the man had tied around the leg remained until 
morning, when the boy, after a full night’s sleep, 
awoke well, without pain or swelling; no farther 
trouble. 

A strong solution of the permanganate of potash 
gives almost immediate relief from pain, and from 
repeated trials I believe it destroys the poison or makes 
a chemical change which renders the poison harmless. 

I was called some five or six miles to see a negro 
man who had been bitten about two hours before my 
arrival bya “rattlesnake’s pilot,” which is known to 
be equally as fatal as the rattlesnake. The patient 
was suffering most excruciating pain, which extended 
to his leg, having been bitten on the top of his foot, 
which was very much swollen. I immediately injected 
a strong solution of permanganate of potash, which 
gave immediate relief, and he was soon well.—JZci. 
Med. Jour. 
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The Excellent Dock Facilities of Southampton, 

The American liner Paris, on her arrival at the port, 
went alongside the quay on Wednesday at 7:20 P. M. 
The first bag of mails was landed within five minutes 
and the whole 465 bags which she brought were landed 
and checked in 1344 minutes, and the mail train was at 
once dispatched to London. The passengers commenced 
to land at 7:40, and a special train left with them at 
8:15 P. MY The discharging of cargo commenced at 10 
P. M., and although the vessel brought a large cargo 
she was cleared out in the course of Thursday. She 
took on board 2,400 tons of coal, and were it not for an 
extraordinarily large amount of cargo which she had 
to take, she would have been ready for sea on Friday 
evening. She left at midday on Saturday, with 250 
saloon passengers. The second saloon berths were all 
taken, and she had a fair complement of third. 
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Decision HRelating to Cary’s Patent, 
Letters patent No. 116,266 were granted June 27, 


1871, to Alanson Cary for an improvement in furniture } Paima christi, Racinus sanguineus, of the East Indies 
The improvement related to spiral springs | and Italy, also of the Southwestern States and Cali- 
; ‘**Hiquerillo” of the 
South American states, where it grows in abundance 


springs. 


usually made in @ conical form of steel wire, and used 
Jholstering sofas, chairs, ete. Such springs were 
of hard-drawn wire, coiled, and forced toa pro- 
per shape; but in coiling the metal was unavoidably 
weakened, the outer portion being stretched, and the 
inner portion crushed. Theinvention consisted in sub- 
jecting the spring to “‘spring temper heat,” which is 
about 600° F., by means of which a complete homo- 
geneity in the metal was produced, thereby increasing 
its durability and power of resistance. The same pro- 
eess, however, had been long before used in the manu- 
facture of “ wire bells” for clocks, and in the manufac- 
ture of hair balance springs for marine clocks; the ob- 
ject being in the one case to give tone to the bell and 
in the other to increase the elasticity and durability of 
the spring. The Supreme Court rules that this use 
constituted an anticipation, notwithstanding that the 
purpose of the process was different from the purposes 
of the prior use, and that experts in the tempering of 
steel were surprised by the results produced by the 
patented process. 
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A WORLD'S FAIR EXHIBIT OF HAMMERS, EDGE 
TOOLS, ETC. 

The great variety of tools shown in the very taste- 
fully arranged exhibit of Fayette R. Plumb, of Frank- 
ford, Philadelphia, is indicated by the accompanying 
illustration. The business was established in a small 
way nearly forty years ago, but it has ever since 
shown a large and steady 





Castor Oil, 
The castor oil bean—seeds of Racinus communis, 


| fornia, and identical with the 
without cultivation. 

The beans contain from W to 60 per cent of oil; 100 
pounds of clean seeds yielding about 30 pounds of fine 
oil at first pressing, 15 pounds of a second quality by 
additional heat in pressing, and an additional 5 to 10 
pounds by heating the mass with steam or in an oven 
and a final pressing; the last being only suitable for 
burning in lamps. 

In Italy, Caleutta, and Madras, for the best ‘oil the 


beans that do not discharge themselves from the pod 
are thrashed out with flails or by treading. The beans 
are then pounded with wooden mallets or rams to 
crusk the shells. A better plan, as practiced in the 


rollers made of very hard wood or iron, set about three- 
sixteenths inch apart, so as to just crush the bean 
without making a pulp, the beans being thrown into 
a hopper above the rolls. Then for cold-pressed oil, 
which is the best, the crushed beans are placed in flat 
canvas bags, holding about one gallon each, and piled 
on flat iron plates, alternating plate and bag, in a screw 
press, or, if on a large scale, a hydraulic press, where 
by slow compression the oil runs to a receiving tub. 
This process renders nearly one-half the contained oil. 
For the balance, the cakes should be removed, crushed 
and heated to about the boiling point of water, re- 





pods are dried in the sun or by artificial heat, and the | 


United States, is to pass the beans through a pair of 


solar process of clarifying requires a tin vat or pan, 
three feet diameter by one foot in depth. The clari- 
fied oil may be dipped from the top. 


, 
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Rice and Wheat Harvesting. 

The rice harvest is now on in Louisiana and the low 
prices for rice now prevailing, the Louisiana Planter 
says, are forcing a cheaper harvest than ever before, 
but even with this economy a profit on rice culture 
sees out of the question. 

Wheat culture in California has been so perfected 
that it seems possible for California wheat growers to 
meet any possible competition. In a recent issue of 
the Hollister Advance, of San Benito County, Cal., the 
editor predicts that the day of the steam thrasher is 
about done, and that the experience of this season 
shows that the new wheat harvester will cut, thrash 
and sack the grain at less cost than the mere thrashing 
bythe old method. It says that an owner of the 
harvester will cut and thrash wheat at the rate cf $2 
per acre, the farmer boarding the men and feeding the 
horses. Five men are required to run the harvester, 
whose combined wages are $12 per day. Twenty-four 
horses are required, with an extra pair in case of an 
accident. A fair day’s work is thirty acres, as work 
cannot be started very early in the morning and not 
until the grain is thoroughly dry. The Hollister 
Advance reports six harvesters at work in San Benito 
County, and expects triple that number working next 
season. 

It has long seemed imperative that there should be 
some reform in the Louisiana rice harvest, and that 
the Mosaic if not the Adamic sickle should be abandon- 

ed and the McCormick, Osborne, 
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growth, owing to the high 
standard maintained for the 
goods manufactured, and the 
plant at present comprises 
several large buildings, fitted up 
with all the latest improved ma- 
chinery and appliances. It is 
said that the establishment is 
now the largest and most com- 
plete in every department of 
any of the kind in the world. 
The manufacture comprises 
nearly everything in the line of 
edge tools, hammers and sledges, 
and railroad, miners’ and black- 
smiths’ tools. All these goods 
are constantly carried in stock, 
and special tools are also made 
to order after any model fur- 
nished. A large and handsome 
illustrated catalogue describing 
these goods is sent on applica- 
tion. 

————s0 ee" 
Progress of the Sugar 
Industry. 

The New Orleans Times-Demo- 
erat says: The United States 
paid bounty on 358,000,000 
pounds of sugar in 1891-92, 
and on 429,243,170 pounds last 
year, while the calculations of 
the collector of the internal reve- 
nue estimate the crop this year 
at 691,449,000 pounds. If it is 
anywhere near these figures, it 
will exceed the largest crop ever known in ante-bellum 
or slavery days. This increase shows what Louisiana 
is capable of in the matter of sugar production, and 
leaves no doubt whatever that the State can fill the | 
sugar demand of the whole country if the bounty law 
is allowed to run for the original time provided for it 

by Congress—fifteen years. 

This improvement has been brought about largely 
by the use of new and improved—and very expensive— 
machinery, which has called for the expenditure of 
nillions of dollars. 

The truth of this is shown by the figures of the old 
and new process sugar turned out. It was but a few 
years ago that our planters manufactured the bulk of 
their sugar in open kettles. The bounty law has 
driven them from it, and to-day only 19 per cent is 
made by that process. When it is noticed that the 
plantations using improved machinery secured 2,718 
pounds of sugar per acre, and the old mills only 1,111 
pounds, we can readily realize that every planter in the 
State would make the change if his finances allow- 


ed it. 
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Dr. Robert A. Lamberton, 
_Dr. Robert A. Lamberton, president of Lehigh 
University, died at his home in Bethlehem, Pa., Sep- 
tember 1, of apoplexy. Mr. Lamberton was born in 
Carlisle, Pa., December 6, 1824. After the resignation 
of Dr. Henry Coppe in 1880, Dr. Lamberton was elected 
‘o fill the vacancy. Dr. Lamberton was a born edu- 





* 


“ator, for in 1880 the number of students in Lehigh of light canvas, 
the crushed 


University was 200. To-day 600 are on its roster. 











THE WORLD'S COLUMBIAN EXPOSITION—FAYETTE R. PLUMB’S EXHIBIT OF HAMMERS, 


SLEDGES, EDGE TOOLS, ETC. 


bagged, and again subjected to the press, or, what is 
preferable, to keep the two qualities of oil separate, 
use a separate press and greater pressure. 

There are two methods of clarifying the crude oil as | 
it comes from the press. The first, by sun exposure in | 
shallow tanks made of tin and covered with glass to 
prevent dust or leaves from falling into the oil. One 
day’s exposure to a clear sun will separate the milk and 
glutinous matter, which settles, when the clear oil can 
be decanted from the top. The other plan is to heat 
the oi] in the tanks partly filled with water, by means | 
of a jacketed kettle or steam coils, if convenient, so as 
to boil the water slowly. This coagulates and absorbs 
the glutinous matter and dirt that may accidentally 
get into the oil by handling. On cooling in the tanks, 
by shutting off the heat, the impurities settle in the 
water, and the oil can be drawn off from the top. If 
then found to have any foreign matter, it should be 
filtered through cotton cloth. With the strong solar 
heat of tropical countries, the solar process is preferred. 

A small pressing plant of ten gallons of oil per day, 
as suggested by our Honda correspondent, will need a 
pair of hard wood rolls 8 inches long, 6 inches diameter, 
fitted in a wooden frame, a scraper on each roll at the 
lower side, a crank at opposite sides, or geared much 
after the style of sugar cane rolls ; an oil press, which 
can also be made of hard wood and laid horizontally, 
which will allow the oil to drop directly into the pan. 
The plates may be three-sixteenths inch thick and 
about one foot square. The bags may be only squares 
folded cornerwise over a half gallon of 
laid between the plates. The 





beans and 


or other harvester adopted. 
There are advantages pertain- 
ing to California that make 
possible machine harvesting 
there when it might be imprac 
ticable elsewhere. They have 
a rainless harvest, no ditches 
and immense fields. Our disad- 
vantages in machine harvesting 
rice are our frequent rains during 
the harvest season and our nu- 
merous ditches and simall fields. 

In the western part of the 
State, in the prairie section, ma- 
chine harvesting has become the 
rule, @. ¢., rice is there cut and 
bundled by machine. Hence it 
has become possible to exist in 
rice culture there when impossi- 
ble in the river parishes and 
along Bayou Lafourche. 

Our contemporary says: 
Rough rice now is worth no 
more in Louisiana than oats are 
in Ohio and Indiana, pound for 
pound, and yet we learn of no 
economic move along the river 
in the matter of the cost of the 
harvest other than the cutting 
down of the laborers’ wages. 
This is always an unpleasant 
remedy, but, of course, now un- 
avoidable, If the rice industry is 
to continue in the river parishes 
there must be some radical 
change in the cost of its harvest, 
and the efforts and experiences of the farmers of Cali- 
fornia suggest the direction in which to look for relief. 

nuhnhidadlal 
The Parsee “‘Towers of Silence,’ 

A Parsee correspondent from Central India, Maneck 
K. Thanewala, mechanical engineer and textile manu- 
facturer, writes us relative to the Parsee funeral obse- 
quies, as described in the ScIENTIFIC AMERICAN in 
1886, and gives more exact particulars. When life is 
extinct the body is wrapped in clean clothes and 
placed on polished stones on the floor, the face of the 
deceased being exposed to the gaze of a dog three or 
four times during the recitation of the funeral sermon, 
the glance of the dog being supposed to have power to 
scare away the Evil One. With the same idea a dog is 
conducted over the way by which a dead person has 
been carried, to make it again suited for use by man 
and beast. The dog must also have certain special 
marks, be of yellow color, or white with yellow ears, 
and have two black spots over his eyes. The body is 
earried on an iron bier, accompanied by male relatives 
and friends, to oneof theso-called ‘‘ Towers of Silence,” 
a number of which are to be seen near Bombay and in 
many other places in India. They are circular, un- 
roofed, stone structures, in solitary places, where the 
bodies are left uncovered and exposed to the sun and 
rain, to be devoured by vultures, numbers of which are 
always to be seen in the neighborhood. The bones are 
afterward thrown indiscriminately into a central pit 
of the structure. Illustrations and more extended 
description of the burial ceremonies will be found in 
ScIENTIFIC AMERICAN SUPPLEMENT, No. 925. 
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Our New War Ship Minneapolis. 

The Minneapolis, a sister ship of the commerce de- 
stroyer Columbia, was launched August 12, at Phila- 
delphia, in the yard of Wm. Cramp & Son’s Ship and 
Engine Building Company. The Minneapolis was 
christened by Miss Washburn, in the presence of Mayor 
Eustis, of Minneapolis, Vice-President Stevenson, Sec- 
retary Herbert, ete. The new vessel is 412 feet long, 
beam 58 feet, mean draught 22 feet 6°5 inches, displace- 
ment 7,350 tons, indicated horse power 21,000. The 
hull is steel and has a double bottom, with consider- 
able space between the two skins, this space being di- 
vided by numerous bulkheads into watertight com- 
partments. The Minneapolis is, before all, acommerce 
destroyer, and is not intended to fight, so she is not 
armored, Her conning tower is of mild steel and her 
protective deck is a variety of turtleback, and is 4 
inches thick on the sloping portion. The gun shields 
are 2 inches thick, or only sufficient to protect the gun 
crews from the fire of machine guns. Patent fuel 
will be stowed to a thickness of 5 feet around the ma- 
ehinery. The armament consists of one 8 inch stand- 
ard breech-loading rifle, two 6 inch rapid-fire rifles, 
and eight 4 inch rapid-fire rifles. The secondary bat- 
tery is composed of twelve 6 pounders, four 1 pounders, 
and four Gatling guns. The vessel is provided with 
five torpedo launching tubes. The 6 inch guns are 
loaded at one operation, as fixed ammunition is used, 
the powder and shot being combined in an immense 
cartridge, standing nearly 6 feet high. 

The Minneapolis will be driven by triple screws. 
Two of the screws are located as usual, one under each 
counter, a considerable distance above and away from 





the line of the keel and forward of the stern post. The | 


third screw is placed in the midship line, close down to 
the keel and just forward of the rudder. 


tained in a watertight compartment. The midship 


serew will be used under ordinary circumstances, as! bracelets that protected them from evil or served 


this screw will drive the vessel at a speed of ten knots | 


an hour with great economy of fuel. The use of all| This structure was built altogether different from 


three engines will send the speed up to twenty-one 
knots an hour or even more. The Cramps expect the 


three engines is independent of the others, and is con- stricken down by their foes. Around the bony necks 


Scientific Awericau. 


quake has changed the surface of the mountain until 
the outer one has fallen and the one now standing 
leans considerably toward the north. This structure 
alone contained over 200 rooms, and could have easily 
accommodated a thousand people. Back of this is a 
cave, partly natural and partly artificial, that extends 
more than 100 feet, and through which they descended 
to the water. This was also cut up into rooms, each 
one of which was nicely plastered with some kind of 
cement that is now in a good state of preservation. 
There are niches in the walls, where they evidently 
kept their jewels and valuables, and I am informed 
that two small rush bags were found in one of them, 
though I did not visit it first and did not see them. A 
number of jars filled with parched beans were taken 
out, and one-of these jars, or ollas, holding about a 
bushel, is in the possession of Mr. Drew, who has a 
ranch near by, and is used all the time for holding 
drinking water. It is of a very dark-colored material, 
thoroughly glazed, but, outside of the heat necessary 
to do the glazing, it has not been affected by fire? It 
has been cracked almost entirely around, but has been 


it had been in his possession for years, Mr. Drew had 
not discovered it until one day recently when we were 
examining it together. 

In this cave about twenty skeletons were found. The 
skulls of some of them had been crushed, while others 
appeared to have died natural deaths, though the | 
bones were so badly decayed that had fatal wounds 
been inflicted on any other part of the body than the 
head it could not have been discovered when we made 
|our examination. These remains were scattered about 
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they bring in foreign markets less the cost of trangs- 
portation, and consequently any decrease in the cost 
of the transportation adds a like amount to the value 
of all productions used for domestic consumption.” 


<> ><> 
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The Bureau of Education at Washington has issued 
a monograph on “Shorthand Instruction and Prac- 
tice,” by Mr. Julius Ensign Rockwell Mr. Isaac Pit- 
man is mainly the author of thesystem that is followed 
in the United States, and although the art of steno- 
graphy is very old, dating from the firse epoch of 
legal advocates, he was the first to make a scientific 
study of phonology and base his alphabet on its prin- 
ciples. Those who have followed his system of report- 
ing have been able to write as many as two hundred 
words a minute and read their notes with facility, and 
the venerable author of this system is still living and 
active in his old age, and has had the satisfaction of 
watching all the stages of the revolution in the art of 
transferring thoughts to paper which he has been 
chiefly instrumental in promoting. In thiscountry the 


mended with some kind of gum so deftly that, though | number of persons receiving instruction in shorthand 


| from July 1, 1889, to June 30, 1890, was 57,875, and of 


this number 23,325 were males and 26,005 females. All 
these were taught in schools and classes, and out of 
this whole number 7,228 were instructed by mail. In 
229 schools and classes in which shorthand was intro- 
duced during the scholastic year ending June 30, 1891, 
the number of persons taught orally was 4,150, which, 
with those instructed by mail, made a grand total of 
4,738. Of those taught orally, 2,474 were males and 
1,658 were females. This is as near a correct statement 





'the inner rooms in evidently the same position in | 
which they had fallen from starvation or had been | 


were found the amulets and on the wrists the shel 
them as ornaments during life. 


the fortresses of Zuni and Acoma, neither does it resem- 


of statistics as Mr. Rockwell has been able to arrive at, 
and it shows the vast extent of the use of shorthand 


Each of the laid by the hands of their comrades after being | instruction in this country in all the departments of 


life.-— Boston Herald, 
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Our Fundamental Units of Measure, 


Among the interesting papers read before the En- 
gineering Congress at Chicago, was one on the above 








| ble any of the pueblo buildings in New Mexico. Judg- 


subject by Dr. T. C. Mendenhall, Superintendent of 
Standard Weights and Measures, from which it ap- 


Minneapolis to make twenty-three knots on her trial | ing from the mass of cement scattered about on the | pears that in many respects the most important legis- 


trip, which would insure her builders $400,000 as prize 
money in addition to the contract price of $2,690,000. 
There is probably only one vessel afloat which could 
lead the Minneapolis an unfruitful chase—the Cam- 
pania; but owing to the unwarlike appearance of the 
Minneapolis, it would, doubtless, be possible to creep 
within range of the “ocean greyhound,” and once in 
range, any superiority of speed would be of little avail. 
The Minneapolis can not only run away from a line-of- 
battle ship, but can lead such a vessel a chase that 
would soon consume all the available fuel. The nomi- 
nal radius of action of the Minneapolis—that is, thee 
distance thatshe can steam without recoaling—will be 
26,240 miles. This is the theoretical radius; but with- 
out doubt the Minneapolis will have a practical cruis- 
ing radius of 15,900 miles. It is upon this wonderful 
power of making long runs, half way round the world 
if necessary, that the Minneapolis will deserve the 
name which she bears equally with the Columbia, of 
the “Pirate.” This name is, of course, not officially 
recognized by the Department of the Navy, but was 
given by the shipbuilders when the vessels were only 
koown as ernisers Nos. 12 and 13. The inhabitants of 
the city of Minneapolis should begin at once, if they 


cliff, these walls must once have been fully six stories 

in height and the buildings almost as large as the Casa | 
Grande in the Gila River Valley.—San Francisco 
Chronicle. 
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The Need of Improved Waterways. 

Among the most interesting papers as yet written on 
the subject of a waterway from the lakes to tidewater 
and its effect upon transportation rates is that re- 
cently presented to the Water Commerce Congress in 
Chicago, by George Y. Wisner, of Detroit. He favors 
pa radical enlargement of the Erie canal, or the con- 
struction of a new canal along practically the same 
route. ‘“‘Canada has expended $52,000,000,” he says, 
“in constructing canals and $215,000,000 in cash and 
guarantees for railroads for the purpose of diverting 
American trade through Canadian ports, yet of the 
390,000,000 bushels of grain received at the Atlantic 
ports of the United States and Canada in 1892, only 
27,400,000 bushels, including Canadian grain, was re- 
ceived at Montreal. The investigation made by the | 
Senate committee of interstate commerce in 1889 shows 
that Canadian canals, with rebates making them prac- | 
tically free for St. Lawrence River freights, have had | 








lation upon the subject was the act of July 28, 1866, 
making the use of the metric system lawful through- 
out the United States, and defining the weights and 
measures in common use in terms of the units of this 
system. This was the first general legislation upon 
the subject, and the metric system was thus the first 
and, thus far, the only system made generally legal 
throughout the country. 

In 1875 an International Metric Convention was 
agreed upon by seventeen governments, including the 
United States, at which it was undertaken to establish 
and maintain at common expense a permanent Inter- 
national Bureau of Weights and Measures, the first 
object of which should be the preparation of a new 
international standard meter and a new international 
standard kilogramme, copies of which should be 
made for distribution among the contributing gov- 
ernments. Since the organization of the bureau, 
the United States has regularly contributed to its 
support, and in 1889 the copies of the new interna- 
tional prototypes were ready for distribution. This 
was effected by lot, and the United States received 
meters Nos. 21 and 27 and kilogrammes Nos. 4 and 20. 
The meters and kilogrammes are made from the same 


have not already done so, to raise a subscription for| but little effect in diverting traffic from American | material, which is an alloy of platinum with 10 per 


the silver service, and it may be safely said that as our 
Western friends do not do things by halves, the new 
cruiser will have a silver service second to none. 
—_——— t+ 2 a ——— 
A Semarkabie Arizona Kuin. 


ports. . . . It will not do to assume that Canada| 
will soon become an integral part of the United States, 
for such an event is so improbable that to delay 
the improvement of transportation routes, with the 
hope of thus being able to accomplish the purpose for 





Near Flagstaff, Ariz., and on the Upper Verde, there 
are the ruins of castles still in as good a state of pres- | 
ervation and much resembling many of those in the 
north of England and Scotland, the ages of which we 
may approximate with a considerable degree of cer- 
tainty. One in particular that is very interesting | 
stands near the head of the Verde River on a peak 
that constitutes the extremity of a spur of the Brad- 
shaws. The peak is granite, and rises abruptly out of 
the valley on three sides, while the fourth is protected 
by the mountain spur, which is about 100 feet higher | 
and hangs an impassable precipice above the smaller. 


less money, willcripple the commercial growth ofthe 
country far in excess of anything that can be saved; 
besides, the surest means of inducing Canada to come 
into the fold is to place our commerce in such an inde- 
pendent condition as to have no need of the natural 
advantages she hastooffer. . . . 

“At the present rate of increase the receipts of grain 
at Atlantic ports would probably exceed 600,000,000 
bushels annually before the canal could be completed. 
At least one-half of this amount would go direct by 
lake and canal, and the rate on the whole would be | 
governed by that on the waterway. The average rate! 








eent of iridium. 
On January 2, 1890, the seals which had been placed 


'on meter No. 27 and kilogramme No. 20, at the Inter- 


national Bureau of Weights and Measures, near Paris, 
were broken in the cabinet room of the Executive 
Mansion by the President of the United States, in the 
presence of the Secretary of State and the Secretary 
of the Treasury, together with a number of invited 
guests. They were thus adopted as the national pro- 
totype meter and kilogramme.* 
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Preserving Bodies in their Natural Form and 
Color. 

The following preservative fluid is employed by G. 
E. Wiese : 600 grammes of sodium hyposulphite dis- 
solved in 5,000 grammes of water and 75 grammes of 
ammonium chloride dissolved in 250 grammes of water. 


On this shelf or bench the building was constructed of | by lake and railroad for the past four years has been The two solutions are mixed together and added to 


stone and cement in such a position that one on the 
ruins can get a good view of the entire width of the 
valley and fully five miles either up or down it. 
Through the taller mountain a voleanic rift has allowed 
@ perpetual stream of water to flow, though it was 
fully 60 feet beneath the base of the castle and back 
of it, so that the water came out underneath the cliff 
and flowed across the mesa into the river. In order to 
protect themselves against a water famine in a time of 
siege the inhabitants cut a fissure through the solid 
rock fully 60 feet, and changed the course of the stream 
so that it flowed out on the opposite side of the rock 


8°5 cents per bushel, and allowing 1°5 cents for higher 
rate of winter traffic, the net decrease would be at 
least four cents per bushel, or $24,000,000 for yearly 
shipments of grain, while that on merchandise and 
other freight would be fully as much more, making a 
total of $48,000,000. If the work should be undertaken 
by the government, money could be obtained for the 
project at 3 per cent, at which rate the above annual 
decrease in cost of transportation would be the inter- 
eston $1,600,000,000. The canal can undoubtedly be 
constructed for less than $200,000,000, which at 4 per 
cent for interest and maintenance. would leave a net 





and directly through the fortification, making it im- 
possible to cut off the supply. This building was over 
400 feet in length by 250 in width, One of the walls 
yet stands, four stories in height, though some earth- 


balance of $40,000,000 annually in favor of the project. 
The benefits to be derived should not, however, be 
measured by this amount, for the home prices of man- 
ufactures and agricultural products are those which 





4-6 liters of spirits of wine. The bodies of the animals 
to be preserved are simply immersed in the above pre- 
paration ; and it is claimed that they will retain their 
original form and color for almost an unlimited period. 





* Reference to the act of 1866 results in the establishment of the follow- 
ing equations : 


1 o_o 
_-— J 


1 pound avoirdupois - —"— kilo 


1 
A more precise value of the English pound avoirdupois i 


differing from the above by about 1 part in 100,000, but the equation es- 
tablished by law is sufficiently accurate for all ordinary conversions. 

As already stated, in work of high precision the kilogramme is now all 
but universally used and no conversion is required. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


Track LirTeR.—William L. Whit- 


field, Ocala, Fla. In this device the lifting mechanism 


and there 
rack bars and the axle. 
a jack bar, and has a removable foot or rest member, 
supported on the ground, the opposite rack bar, termed 
the lifting bar, having at its Jower end clamp hooks to 
enguge the tie, By this arrangement, on the operation 
of the lever, the tie track and the truck are both raised 


simultaneously. 
Mechanical Appliances. 


WreENcH.—William C. Lawrence, Cas- 
selton, North Dakota. The body bar of this wrench has 
a jaw formed at one end, and upon the surface of the 
body is firmly secured a nut through which extends an 
adjusting screw with which is pivotally connected the 
shank of a hook-shaped jaw adapted to extend over the 
jaw on the body, whereby the hook-shaped jaw may be 
dropped to stand at a right angle to the body bar. The 
device is more especially designed as a pipe wrench, af- 
fording a firm grip which is released by a single move- 
mentof the hand, without the aid of ordinary thumb or 
adjusting nuts, 

Saw Swa@e.—Richard E. Dimick, 
Rhinelander, Wis. In a slotted swage block turns a 
sewage die having a flattened portion within the slot, 
near which is a stationary anvil carried by a shaft 
turning in the block for effecting the angular adjustment 
of the anvil, which may protrade more or less from the 
shaft. Oppositely arranged dressing dies are also ac- 
tuated simultaneously with the swage die to dress 
one tooth while another tooth is swaged, intermediate 
gechanism connecting the swage die with the dressing 
dies. The arrangement also admits of regulating the 
width to which the tooth is dressed by the dies. 


Dig Stock.—Joel G. Jackson, Minne- 
«polis, Minn. Lugs on the upper face of this stock hold 
the dies, one lug being straight and having on its inner 
edge an overhanging flange and the other lug being in- 
clined. A wedge has lateral and longitudinal movement 
between the inclined lug and the dies, a face plate over- 
lapping the wedge, while limiting screws extend through 
the face plate, through slots in the wedge, and into the 
stock body, there being a lever for moving the wedge. 
The dies are firmly held and may be readily inserted or 
removed, and by the accurate adjusting mechanism the 
dies may be set to cut any desired size of thread within 
reasonable limits. 








Agricultural. 


CoRN HARVESTER.—Warren E. Ab- 
bott, East Monroe, Ohio. This machine has side tables 
which may be raised or lowered, and the tables have 
guide fingers with rotary cutters to cut the corn quickly 
and perfectly, whether it is presented to the cutter in an 
upright or an inclined position, or whether the roots have 
been destroyed by grab worms or the corn stalks are 
tough or withered. The rotary knives are driven from 
the supporting wheels, and may be conveniently thrown 
out of gear with the driving mechanism, or the cutters 
may be thrown out of the path of any of the stalks which 
it may be desired to leave standing as supports for the 
shocks. 


GRAIN ScoURING MACcHINE.—Peter 
Provost, Menominee, Mich. This invention prowdes an 
improvement upon machines which have been made the 
subject of several former patents by the same inventor, 
the construction being simple and durable and the ma- 
chine being designed to scour and polish the grain per- 
fectly and remove all impurities. A revolving disk car- 
rying a woven wire scouriag disk discharges into a ring 
provided with annular interior flanges formed with slots 
and openings for the passage of the grain, a fixed wire 
disk being supported on top of the ring, to which is 
bolted a second ring carried by the second wire disk, 
while downwardly extending projections are arranged 
on the second ring to engage the first ring. 

STRAW CARRIER.—Howard and 
George Ghere, Frankfort, Ind. This improvement may 
be attached to any form of thrashing machine, and has a 
level table receiving the straw from the thrasher and de- 
livering it to the elevators. The wind is prevented from 
interfering with the transfer, and the body of the car- 
rier may be made in two sections, one to be placed be- 
neath the other or to extend a certain distance beyond 
its outerend. Simple means are also provided to give any 
desired inclination and elevation to the elevator sec- 
tions of the carrier, the movable elevator sections being 
readily manipulated. 

BAND CUTTER AND FEKDER FOR 


Scientific 


American, 





the free end of the spring extending within an orifice of 
the shank, thus affording a spring latch by means of 
which the leg of an anima] may be caught and held. 





Miscellaneous, 


HARNEss SusPENDING DEvicr.—Louis 
Townsend, Evansville, Ind. That fire engines may more 
quickly respond to alarm signals it is usual, in city fire 
departments, to employ suspending devices by which 
the harness is held in such position that it may be quickly 
dropped upon the horses, thus effecting a great saving in 
the time of harnessing. This invention provides an im- 
provement in such devices, comprising a counterbalance, 
a harness bar with spring-actuated bolts at its ends and 
intermediate trigger connections, with an operating cord, 
and various other novel features. 

DETACHABLE TrRE.—Arthur ©. Gil- 
lette, Jersey City, N. J. This ie a flexible tire and guard 
formed from a single piece of sheet metal, with spurs on 
its face and fastening lacings for securing it to the felly 
of the wheel. It is especially adapted for use upon bi- 
cycles with pneumatic tires, to which it may be quickly 
strapped to enable the wheels to be ridden safely over 
rough ground or ice, and being readily removable. It is 
also a practical ice creeper for the wheel, facilitating all 
riding over ice and snow. 

ELASTIC HorsEsHOE. — Michael Hal- 
lanan, New York City. A rubber shoe which has an in- 
tegral rubber pad and frog is provided by this invention, 
the shoe being continuous to form a complete closure of 
the hoof, and having a backing of leather with an inter- 
posed layer of canvas, the whole being united together 
and affording a firm bearing for the horse, while being 
sufficiently yielding to prevent jar. 

HORSESHOE AND Pap.—The same in- 
ventor has patented a further improvement by which the 
shoe and pad are so made as to give the horse a firm 
bearing and relieve the foot of strain at the inside quarter, 
by causing the weight to come on the pad and on the 
shoe at the outside quarter. The pad has a yielding 
frog and a raised bead, outside of which is a flange on 
which the shoe is seated, having a reduced thickness at 
the inside quarter, where the surface of the pad projects 
beyond the shoe. The facing of the pad is of rubber se- 
cured to a layer of canvas, and this is backed by leather; 
but, to absolutely prevent the picking up of nails, a thin 
steel plate is interposed between the leather and the 
canvas. 


FLOATING SIGNAL FOR SUNKEN VEs- 
seLs.—Johan Larsson, Ludington. Mich. This is a buoy 
to show the location of a sunken craft, whose name will 
be indicated on a flag carried by the buoy, while room is 
provided for a hermetically sealed case with memoranda. 
The buoy is supported on the vessel, in connection with 
a line attached thereto, arranged in such a way that 
should the vessel sink the line will be paid out, and the 
buoy will float over the sunken vessel to which its line is 
attached. 


WINDMILL. — Edwin L. Davies and 
John N. White, Salt Lake City, Utah. Tubular arms 
connected with the wind wheel shaft carry reversely lo- 
cated vanes extending farther below than above the 
arms, the arrangement being such that on one side of 
the hub the vanes will be perpendicular and on the other 
side horizontal. A shaft connects the vanes of each 
arm, and a centrifugally operated governor slides on the 
vane shafts, whereby the vanes will be carried with 
their edges to the wind when it blows too hard, or the 
speed may be automatically limited to a certain rate. 


SutKy.—Moses McCormick, Baltimore, 
Md. This is a trotting sulky with pneumatic tires, and 
with an arched axle extending centrally well above the 
tops of the wheels, while to each downwardly bent end 
of the axle are bolted two metal bars, whose lower ends 
form an outer and inner bearing for an individual axle 
for each wheel, one of the bars descending upon the out- 
side and the other upon the inside of the wheel. 


BookcasE.—James Stimson, Watson- 
ville, Cal. This is a case or stand suitable to rest upon 
any flat surface, as a bureau, mantel, desk or table, or to 
stand upon brackets, and hold books of reference or 
volumes in frequent use. It comprises but three pieces, 
a base and two L-shaped clamping arma, and the number 
of volumes accommodated is regulated by the length of 
the stand. When not employed it may be compactly 
folded and stored away. 


Prano HAMMER.—John Ammon, New 
York City. The hammer head, according to this inven- 
tion, is forked, and a felt made from a V-shaped blank, 
and doubled up at its sides, the contacting faces being 
fastened together, is inserted in the fork. A simple and 
durable hammer is thus made, not liable to get ont of 
order, and one which will sound the string to avoid 
hardness and produce a very clear tone. 


ROLLER SKATE.—Russell C. Leedham, 


SUSPENDER ATTACHMENT.—Georg L. 
Heuler, St. Louis, Mo. Clips, with perforated lugs in 
which are rings engaging a middle bar having a central 
opening, are secured to the trousers at the front and rear 
by means of eyes or spurs, the central opening of the 
middle bar being engaged by a hook plate attached to or 
connected with the suspenders. The device 1s designed 
to afford great flexibility, be readily adjustable or re- 
movable, and the parts are not liable to become acci- 
dentally detached. 


CATHETER HOLDER. — William W. 
Lovejoy, Cochituate, Mass. This is a simple and light 


The charge for Insertion under this head ts One Dollar a line 
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Jor each insertion ; about eight words to a line, Adrer 
tisements must be received ai publication office as early «: 
Thursday morning to appear in the following week's eau 





Order pattern letters & figures from the largest varie- 


ty. H. W. Knight & Son, Seneca F¥alis, N. Y.. drawer 1115. 


“U. 8." metal polish. Indianapolis. Samples free. 
Best Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y. 
Wm. Jessop & Sons have a handsome display of steel 


device adapted to hold a catheter of any kind in proper | = Mining building at the World's Fair. 


position, so that it may be worn with comfort. It com- 
prises a collar with which a clamping arm is movably 
connected, while a locking device is adapted to hold the 
arm stationary upon the collar. 
Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
——————_—__————— 
NEW BOOKS AND PUBLICATIONS. 


THE PRINCIPLES OF FITTING FOR AP- 
PRENTICES AND STUDENTS IN TECH- 
NICAL ScHOOLs. By A Foreman Pat- 
ae Maker. London: Whittaker & 

oO. 
Not dated. 16mo. Pp. 318, 250 illus- 
trations. Price $1.50. 

The book describes the method of lining out work, the 
use of templets, chipping, filing, drifting, adjustments, 
repairs, joints, friction, lubricants, etc. The appendix 
contains a remarkable collection of useful notes, rules, 
and tables. 


ELEcTRIC LIGHTING AND PoWER Dis- 
TRIBUTION. By W. Perren Maycock, 
M.LE.E. London: Whittaker & 
Co. New York: Macmillan & Co. 


New York: Macmillan & Co, | appearance as Whole Pulleys. 
Works, Drinker St., Philadelphia, Pa. 


general or special. 
Harrington & King Perforating Co., Chicago. 


end Tube 





The Improved Hy Jacks, Punch 


Expanders. R. Dudgeon, % Columbia St., New York. 


Stow flexible shaft. Invented and manufactured by 


Stow Mfg. Co., Binghamton, N.Y. See ady., page 122. 


Screw machines, milling machines, and drill presses. 


The Garvin Mach. Co., Laight and Canali Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Lrrigating 


and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


Emerson, Smith & Co., Ltd., Beaver Fails, Pa., wili 


send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


High Speed Engines—Singie Cylinder and Compound, 


for all electrical and manufacturing uses. Watertown 
Steam Engine Co., Watertown, N. Y. 


Split Pulleys at Low prices, and of same strength and 
Yooom & Son's Shafting 


Perforated Metals of all kinds and for all purposes, 
Address, stating requirements, The 


For Sale.—Fully equipped chemical and bactertological 
laboratories; incorporated, entensively advertised. 
Address W. A. C., 465 The Rookery, Chicago. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & (o., publishers, 361 Broadway, N. Y. 


Patent Electric Vise. What is claimed, is time saving. 
No turning cf handle to bring jaws to the work, simply 


1892-93. 16mo. Three parts. Pp. 452, | ; . “ 
278 illustrations, folding plates. Price | — movement, Capital Mach. Tool Co., Auburn, 


75 cents each part. 

This is an excellent work. The first chapter begins 
by defining fundamental units, then the general laws of 
electricity are given and illustrated by simple mathe- 
matics. Many of the illustrations are sketchy and show 
the point directly. The illustrations of voltmeters, 
ammeters, etc., are numerous and show the principal 
types. As the reader proceeds, dynamos, motors, and 
the various systems of distribution are described. A 
series of valuable rules are given in the last part. The 
work abounds with questions and has a good index. The 
series will prove a valuable addition to any electrical 


library. 
SCIENTIFIC AMERICAN 
BUILDING EDITION. 


SEPTEMBER, 1893.—(No. 95.) 








TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a residence at Green- 
wich, Conn., erected for Miss E. L. Kirtland. Floor 
plans and two perspective elevations. An excellent 
design. Mr. W. 8. Knowles, architect, New York 
City. 

2. Plate in colors showing the Queen Anne residence | 
of W. H. McKnight, at Springfield, Mass., erected | 
at acost of $11,500 complete. Perspective views | 
and floor plans. An attractive design. 

3. A colonial dwelling erected at Rutherford, N. J. 
Perspective view and floor plans. A model de- 

Mr. H. G. Ten 


4. A cottage erected at Bridgeport, Conn., at a cost of 
$2,775 complete. Floor plans, perspective view, 
etc. Mr. A. M. Jenks, architect, Brooklyn, N. Y. 
An excellent design. 


Competent persons who demre agencies for a new 
popular buok, of ready sale, with handsome profit, may 


apply to Munn & Co., Scientific American office. 31 


Broadway, New York. 


€3 Send for new and complete catalogue of Scientific 
and other Books for sale by Muun & ©o., #1) Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany ail letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers shovld 


give date of paper ey or nunber of question, 
Inguiries not answe n reasonable time should 
; correspondents will bear in mind that 
some answers require aot a little research, and, 
though we endeavor to reply to all cither by letter 
or in this d ent, each must take his turn. 
Special Written Information on matters of 
personal rather general interest cannot be 
expected without remuneration. 
Scientific American - ror referred 
to may be had at the office. ce 10 cents each. 
Books referred to promptly supplied on receipt of 
ce 








Miimerals sent for examination should be distinctly 
marked or labeled. 


(5866) A. Y. writes: A recent test for 
pressure of our village water works, a Shaffer-Buden- 
berg gauge being used, indicated 180 pounds, for which I 
claim the head in feet should be not leas than 425. A 
party employed as foreman in the construction of these 
works, and who thereby has acquired a quasi-reputation 
in our midst as an authority upon hydraulic matters, as- 


5. Engraving and floor plans of a Queen Anne dwell- 
ing recently erected for W. Q. Taylor, Esq., near 
Samuel J. Brown, architect, Bos- 


6. A cottage at Aliston, Mass., erected at a cost of $2,500. 
Floor plans and perspective view. A pleasing de- 
sign, Mr. A. W. Pease, architect, Boston, Mass. 

7. Floor plans and perspective elevation of a cottage at 
Allston, Mass., costing about $2,000. Mr. A. W. 
Pease, architect, New York. 


8. A tasteful design for a smithy or blacksmith shop. 
9. Tlustration of a new English villa at Worcester. 

10. View of an Italian courtyard. 

11. The Fifth Avenue Theater, New York. View show- 
ing a section of the proscenium arch and a por- 
tion of the family circle, also an engraving of the 
old Fifth Avenue Theater, burned in 1891. 

12. Miscellaneous contents: Wood pavements.—Lead 


serts that the head is only about 280 feet, that the high 
pressure is owing to the careful manner in which the 
pipes were laid, as avoiding angles or deflections. Will 
you kindly set at rest this country store controversy, and 
possibly educate this engineer? A. The hydrostatic head 
due to the gauge pressure is 414 pounds per square inch. 
If the gauge is located at some distance from the source, 
the friction head should also be added to the gange pres- 
sure, which may carry, the pressure up to your figure. 
The careful manner of avoiding curves wouid lessen the 
otherwise friction head, but could not make it less than 
the static head at the point of gange connection. 


(5867) A. L. asks: What kind of paste 
causes paper to adhere to an iron pulley ? Also, if you 
please givelanswerj to my flast questionjof three or four 
weeks ago, viz., how many cubic fect of natural gas an 
hour it takes to run a five horse powerengine ? A. Use 


the best light glue that is tough in bending the pieces. 


as a coating for iron and other metals.—White in | When made up thick for use, add a half gill of clear ex- 


THRASHING MAcHINES.—George N. Kern and James W. 
Fielder, Mason City, 1. The feed boards or pans, ac- 


Salt Lake City, Utah. The wheel of this skate is sup- 
ported in a frame that is spring-cushioned on guides to 


house painting. — Ontario metallic paint. —Deaden- 


tract of oak or hemlock bark or a solution of tannic acid. 


Mix and use at once. The pulley should be cleaned and 


ing floors.—Tropical roofs.—Purification of air.— 
scratched on the face with a file to make the glue take a 


Seasoning stone.—Stone under the microscope.— 


cording to this improvement, move in horizontal planes, | be attached to the wearer's feet and legs, provision be- 


and are alternately reciprocated, each feed board being 
provided with a seriesof adjustable ‘angers whereby the 
grain is presented to the cylinder of the thrasher in the 
best shape and with a movement as nearly as possible to 
that of hand feeding. Over the feed device and in front 
of the delivery end of the carrier are located knives to 
cut the ties of the bundles. The attachment may re- 
main attached to the thrasher and be dis- 
posed of in such manner as not to be in the way. 


’ 

CHURN.—Hiram F. Quigley, Atoka, 
Indian Ter. This is a dasher churn, having a perforated 
‘nner cylinder for the dasher to work in, this cylinder be- 
{ng open at its bottom. where it has an outside encircling 
flange resting upon the bottom of an outer close cylin- 
der. When the perforated cylinder is lifted out after 
churning it brings out the butter, which forms upon the 
top of the buttermilk and upon the sides of the cyl- 


inder, 


SHEPHERD’s CRooK.—Robert L. Renz 
and Henry Weidman, Poplar, Montana. This crook has 
* smooth inner surface at its crook portion, and a curved 
*Pring secured to the shank and extending forward to 
normally press the inner surface of the crook portion, 





ing made to prevent any backward movement of the 
wheels. The tire or periphery of the wheel is rubber 
covered, and the cushion springs absorb the shocks of a 
rough road, enabling rapid progress in use, and the 
ready ascent of moderate grades, by simply stepping for- 
ward as in walking or running. 

LIFTER OR DRAINER. — William W. 
Olcott, Fremont, Neb. This is a simple device, consist- 
ing of two oppositely arranged wire members crossed 
and pivoted on a common fulcrum, so that their upper 
portions serve as handles and their lower portions as a 
clamp to hold the body portions of kettles, pots, pans, 
and similar articles, so that when they and their con- 
tents are hot they may be easily and safely handled and 
drained. The device holds the coverin place, and holds 
the body of the kettle, ete., in a rigid manner, so that it 
may be tipped as desired. 

DESIGN FOR A TEA OR COFFEE PoT.— 
Austin F. Jackson, Taunton, Mass. This design pre- 
sents an original shape and rich and novel ornamenta- 
tion of the bowl, as also of the mount and top, the spout 
and handle also showing most artistic and elaborate de- 
coration. 





Housekeepers should remember. — The Climax 
solar water heater, illustrated —Roofs and roof 
covering.—Litharge cement. —'Tower supported 
tanks, illustrated.—-Larsen's improved refrigerator, 
illustrated.—_The New York Aquarium.—Adjust- 
able bevel-band saw machine, illustrated.—United 
States pitch pine industry._The Cook patent 
levels, illustrated. — The Howard combination 
heaters, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Macazmve or ARcCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanezst CrRcULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pusiisuenrs, 

361 Broadway, New York. 





of thicknesses, gluing each layer. 
600 cubic feet of natural gaa, acconling to its heating 
quality, per hour for five horse power. 


stronger hold. Moisten the paper and put on a number 
It will require about 


(5868) A. C. asks some simple way to 


silver plate a spot on a cornet without the aid of elec- 
tricity, and please state whether or not the same will put 
a coat on a surface covered with black lead. A. Silver 
plating that has been worn off by handling can only be 
renewed, other than by electro-plating, by rmbbing the 
spots with moistened salts of silver, made with nitrate 
silver 2 parte, salt 2 parte, cream of tartar 14 parts, pul- 
verize and mix. The black-leaded surface can be sil- 
vered by cleaning off the black lead. 


(5869) W. W. 8. says: 1. Up to the 


present time how many people have attended the World’s 
Fair according to the tickets sold? A. To August 28, 
the number of paid admissions has been 9,529,382. 2. 
About how many people attend the World's Fair every 
day on an average? A. From 105,000 to 160,000; the 
average is probably 120,000 each. Sunday pulle down 
the general average. 8. If you were going to guess on 
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! 
the number of people that will attend the World's Fair Gar counting. By, Seitz 
while it is open, what would be one of your guesses? A. ‘ 


15,000,000 to 18,000,000 & & Benen isada’ 
. , - lectric, C. H. Ru 
(5870) J. T. 8S. writes: Will you please and solving 
. om a ~ ’ er clesm ’ 2 roblems, instrument for, 8. jetti.... 
let me know of a preparation for cleaning brass? A. | Carding engine, E. & W. H. Crowther - 504,968 Meat a hy Be ia Panamire caer’ 


Oxalic acid dissolved in water and mixed to a paste with | 
any polishing, as tripoli, rotten stone or rouge. See “ Sci 





A Cyel Me of Meceinte* fer eovenel Carriage, F. W. Zimmer spboecntessdial = Metallic tie tie to resist progressive strains, P. H. 

,@ ntific American Cyclopedia o eceip ‘oO pve ' Carriage. folding baby, F. F Plout scale | IE. . 0 cncccchanoden <oebneceuscancenasccess 

pages of polishing receipts, $5 mailed | Cart, road Armsatro! conr- 5. we ey -_ a "Grinding mill. Hominy mill. Wina- 
| Seseeeges lmnqnoment, shi Me “pie lefeldt * Sona | Mitering machine, J. A. Brandon 505, 024 

or . Ti. Cartri i machine, — 5 ~ a 
(5871) A. B. 7 Wind your field mag Gertridee pop G. D. Hun 505,046 | Mortising machine, Grant & Heston. ... 604,722 

net and armatnre with No. 24 wire. We do not think (Cartridge Cg —— nem caglenve ‘sheii and | eaTs puenee on Multiphase motor. Spring | 

the motor you are making wiil answer for clock winding, a r Card. case. Umbretia case. er Multiphase motor, L. Bel ote 
. ~ad ¢ . i x © , G. 8, Niles Sctiscccceessooesooesece 504,996 | Nut lock, EB. Poole... 504,999 
because it has dead centers and will not start. It will be ek Bek ere 504.744 | Nut a, = chine, T ** 504971 
better for you to make a three-pole armature, or better | Centering, preparing, and countersinking bars, | ou can, Lisk & Brown...............00«. ‘ ove 
yet, to make a small machine like that described in Sur- | ,, ~~. sy machige fo for, W. Webster.. » A 4+-." » laa: TE ta... 504.981 
PLewerr, No. 783 | Chatelaine, A. . Beige: dines | ores, ¢ assacting metals frpep, Celboun & & Gon: 504,706 
Ch rack, F. W. Keller.... | making m anism, Laraway........... 504,881 
—— { | Painting machine, W. C. Senn RRB. -ccccecocccocees 504,833 


(5872) W. H.- 
. , P Chauc 
to furnish ® volts by following the Instructions given in 


Churn, J. ¢ igual sepapes 


veecsem i cmmies — . | Churn, BR. D. S cctusvebocboancdiaetellete bue' ne for making, P. Lane.. 504,730 
m an - oo . - a he oe pee baghan Churn, E. W. ee ogee c« Wii cows covssess | Paper for jctures, HL. De Grou 
artnature ou Will need to wind the armature w ‘O. | Cigarette making machine, J iliiams. . exe ‘ GID, 0.0.0 ceccocecccccgebessas+ ss. cgggeceeegesgecces 

P “= © ¢ - Cist Menefee & Briel ...............s+++ 505,055 fever machine, suction box, R. W. Moncrieff..... 5O4,8R5 
—_ = ah wr - eee 7 — ome on © ‘la mp. “Boe Work hotdine camp. bine. W.P. pers orn aioe mechanism, 8. Wheeler. ..... 504,767 
that voltage, make it two-thirds the dimensions given in | C} th retene and er machine, Partition. GID. ¢ cnccccecccencgcccccccteqccoqoene 

‘ a . + ae 7 a ~~ ots: tats oct 927 | Pencil sb ner =n paper weight, combined, L. 


the article referred to, using the same winding. ch BH line, ©. B. 
(5873) L. L. H 
of the field magnet ie practically immaterial; there is, 
a cylindrical field | Cofee 
Coiled 
ling *& Wilson 


however, a slight advantage ir using , 8. Geldbrant.. 
magnet, ss that form permits of osing the shortest length 


of wire for a given number of ampere turns 
Comb, H. G. Gull 


537 . CC. writes: wish vou | Commutator brush bolder, R. N. Bay! 
(5374) B. H veves ; t = . Compound enaine, + ide @ Chasb! Plow, rotary, M. T. Hamcook...............+++es+ese SO, 
would answer W. ® question (5282), issue of August | Concentrator, [ » umphries............ Plows. ropelling attachment for garden, 8. F. sou.r13 
more e ict "hy “al . Cornice brake, {_ |  ewnpereseshennetenere) hl | et R ee crite seem DR ROR gremnpy diets 
19, more explicitly. Why are nails called penny, 88 | Cotton bra, 3H D. Schofield. sapmentacc Pneumatic tool, D. Drawbeugh ceanniinin 504.302, 504.308 
three penny, four penny, ete.’ A. The term penny, Cotton gin goller, W Dear ETD ccnsvesvsccncesesoon 4,775 | poe eaook, 2. are Fro 4 sapeneecenscnqncuntain 506,040 
t the al , ' . Coupling. See Car coupling. : | or case, a 
when used to mark the size of naila, is supposed to be a Cuame-cbenstinn nami, ©. w. Parsons.. ala 504,987 | Pocket, ticket or change, M. Raiph 
corruption of pound. Thus a 8 penny nail was such that | Crate, knockdown, J. Myers scoccecees oy Preserving —— 14. B Bvan 
1,000 of them weighed 3 pounds, a 4 penny such that Cream pad filing machine, L LJ. AAGH..........-+ 504,969 printer's Grving rack, H "H. T. Koern 
1,000 weighed 4 pounds, and so on | Cut-out, electric, H. N. Prev 504,968 | Printi Se es ae ciiadanaak 
| atiag See Band cutter. Biscuit cutter, Stalk | Pulley bios, seif-éripping, ©: atiseson 
5875) EF f TT . , lice cutter. ‘u ey pping, C. Matheson........... 
875) E. W. H.—To cure body lice! 5 ii tracket, AB. Kimorr cone « 504,828 | Putter Stock, salt oe eh are Se" 505,047 
age mercuria! ointment Dental engine band piece, 8. H. Brooks. -veee» 606,706 | Pump, gravity, W. A. Hartt........ 2.00.00 -cceecens 504,922 
W. Hd \ TI Dental mallet, i a Demo ynet P ocaumael 504.912 Pum valve, direct-acting steam, M. Misic........ 504844 
(5876 4 ) asks: > Jerailing swite EEE GPbeceveccescnesss 76 | Puzzie, END... catinccconcoosnscogegasenc sass 
etal ,  & 2 Cpe Display cabinet, MF PN espenen@uad teencenednes 506, | hg solvent and its compound, C. L. Borg- 
mixture to make of air and 74° gasoline to get the great-| Display rack, M. R. Dickson osgucesesons om, | Be ctanes ccntcbtnccqovqnneecneswcctacoqasecesse 3: 
est force from explosion. A. For 1 part by weight of erycard rack, A Wy = ~t ‘is _ seeeeeee y--4 Rack. "See Chimney rack, Display rack. Printer’s 
’ : itching machine, Hughes u sqantanenseaanee 
naphtha of 074 ep. gr. use ® parte of air. This gives | Door check and spring, G. E. Dudl . ae | Rail joint, J. H. Crosby............... .. 0470 
about 1 flaid ounce of naphtha for 2,000 cubic inches of oop a ~ 7d for wetcamen, eee R. Pat 504,741 = wer =e be ne my g 9. me * _ 
air. 2. Why will a gasoline engine work stronger using | Dough anes, T. Geskins............... +» Bee Railway y crossing alarm, C. T T. Frasher. .. 04,719 
gasolue than using manufactured gas? A. Gasoline for Drawing board tilting device, L. P. Streeter. . 504.951 | Railway frog W. Boyd... 26... ccc cenweee 
Dredge ae A. W. Robinson................ 504,750 | Railway gate, J. H. Fitzgerald. . 
a given balk has higher heating power than common gas. Drum. 8 — les, 22, kteivcnsesenoessooetann a | na way = mie — —— 
—— . ofl awd " ‘ rying machine, re Baasesccnapeernasocnn 747 | way joint, F. Herman........ 
8. What is the cost of an ordinary bydrometer? A. % ust 5 pan, A. u vie © der rer + 8 | Railway supply Whar electric. F. Green. or 
o apward. Where can a gl boiler be C , | Dye tus for, 504,758 | i aw arton, Jr 
cmapwan. 4 _ wutg-spantigpmnendar age Ploctts cor conduc ors, automatic Hy joint for, ; | llway switch, street, P. J. Boris 
euch as are used for showing steam currenta, etc A. J. H. Cu ere 082 | Railway tie, N rem. Be aaa NE 3 ~ 
Address our advertisers dealing in ectentide instruments Moctste light Rue, #. W. ES ened <+* OO ens 4 a = matic — = 504,766 
5. Why is there sach a great difference between the in- | Electric machine, portable static, T Patee.... 0i,7| Rake. SeeHayrake. = 88 | 
dicated and the actual] horse power Of gasoline engines, —— motors, switch for controlling, H. Saw- on Neeording Paks a comet. Ww. 8. Ber 
and what is the cost of opersting these engines with gaso- | Electric motors, switch for governing, EK * Sl: scninethenbeitaeeseneatatn anil 506,078 
line at 15 cents per gallon ? A. No real indicated horse | mecerie switchboard, F. W. Mount.” jecting fue a ae aT ee 504,200 
power for a gas engine is used in rating; the stated figure | Electrical costings ap, > C. H. Radd.. 504,751, : is | Retrigerates, ¢ Cc. nF a> ceascassseougencasesesapenees 504,804 


Electrolytic cell, T. 





ie arbitrary, hence the difference arises. For coat of Electrolytic dt rag, / a Brener. a o ee fPare resist 
operating addreas the manufacturers Elevator door, <r -escceeee 504,804 | Regulator. ws Pressure lator. 
Engine. Soe Oarding ongmns. Compound engine. ee, m Ce Mp MEE coccccccccoscccosccsss 
7 Hydrocarbon engine. Roller. See Shade coer 
Engine operated b the. explosion of combustible Roofing, sheet metal, W. C. Be 
TO INVENTCES mixtures, W. Hornsby et al 504,807 Saddietress, die for. — 


An experience of forty-four years, and the paration 
of more than one hundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the | Fare register, C. 8. 


Stevenson 


wis 
laws and practice on both continents, and to possess un- | Fence machine, wire, J. A. Mitchell........ ecoe On 
bach 


equaled facilities for procuring patents everywhere. A 
ey nopeis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, etther at home or | Fire 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 


Fence post driver, H. Vobac! 
Fence, wire, A. BE. Cody.. 
le, J. Hine. 


ingston 


tensive facilities fur condacting the business. Address Fires, method of and apparatus for extinguish- 


.M Williams. 
Flashlight burners, combined ¢ 
and smoke arrester for, 8. M. 


Fiax straw, cl er and 
INDEX OF INVENTIONS | iain cade ne 
Folding chair, W. A. ‘Wri right 
Galvanic dry battery. +, v a — Poppen>urg.. sup w, 8. 
Pee ey Ste 506,027 | Shafting. exible, G. W. & M. 7a Gilletis.. 
JIS =| D. T. Nuttie.... i afta, vebicle, I. Hogeland 


MUNN & ©O., office SCIENTIFIC AMERICAN, #1 Broad- ing, H. P. Weidi 
way. New York. Flashlight burner, 





Game apparatus, F. N 
Game apparatus, 
Gas burner, fuel, J. B. W. 


Por which Letters Patent of the 
United States were Granted 
Gases under 


September 12, 1893, Gate. See Hallway gate 
Gate, V. Friou 


x 
Gate, H. D. Herri 


AND RACH BEARING THAT DATE. Gate. Taylor & Walters 


(See note at end of lst about coptes of these patents.) | Godevil, H. Hall 


Advertising device, J. A. Gibbons 

Alarm. See Railway crossing alarm 

Alarm system. electrical, Hall & Lillard 

Aimond hailing and shelling machine, W. G. 
Read . 960M | Gun, 

Amaigamating pen, M. P. Boss 

Animal trap. seif-setting, U. C. Martin 

Aanunciator restoring system, L. A. Berthon 

Architectural purposes, composition for, B. A. 


54,919 | Governor, engine, RB. 
Grain, nuts, 


‘td 


. 4501 | Gun, machine, R. J. Gatit 
Harmonica, M. Am 


Moore - 4,98 | Harrow, rotary, BE. Tircksc 
Arie lubricator for vehicle bubs, 8. Parker . 56 Harvester reel,’ oP. WwW = sabées Borinbion on Gal Gcloa a Wanna”: cee 
ag. § Traveling bag | Hat tron, portable, A. BE. McDonaid.. Stalk ouster. Mueller & Burford... 
Beg holder, J. & Kountz . -. 04,787 | Hay rake and loader, C. A. Fleming.... . Step, foldt H. J. Citm 
Baling apparatus, cotton, BM. Ivens . 04.983 | Headlight cover, locomotive, F. A. Sievens....... 34.949 | Still retort, J. Freel........... 


Rand cutter and feeder T. Minogue 54,90 | Heater. 


Band cutter and feeder, automatic, C. H. Hd- | Heatt 

wards. 504,715 | B 
Banjo, J. F. Lascom> 504.510 | Heel attaching ‘machine, 
Barber's cabinet. J. B. Cox 505,080 | Hee! burnishing machin 


ee ~ s chaira, automatic register for, J. %. Mam- Hee! trimming macbine, 
$06,053 | Hinge. W. H. Hart 
Hoisting ony 


Rarre! s setting-up, crozing, and chining machine, 
el Hoisting, method 


¥. 8. Paimatier 


Gong or call bell, N. J. Busb 





You can make a dynamo | Chop: See Cotton n chopper. 
4 PP. w Reck.. 


Albe 
_ : Clutch, cushioned, H. Ellers 
Che shape of the waist | Giuten'or coupling, magnetic 
Clutching mechanism, G. E. oe: 
Cock, compgeesien stop and waste, T. C. Dalton... 
or rods, machine for separating, Ster- 


Colter, L. 8. Batley.......... 


Bye testing device, B. I. Price 


re escape, H. Engelke 
Fire extiebuicher and alarm, waiboubatio, B. Liv- 


Wallace 
Gas burner |i Pi aitachment, N. Marshall.... 
essure w wer, tus 
ran po appara’ 


Gate fastener, T. A. Carraber...........-.--- 
Gong, electro-mechanical, F. M. Dunn 
$04,080 | © ie. Tinkham o—- — scouring and & 1 
iri . Thompson 
. 04,558 | Gan, air, Thacher & Fasoidt. es 
64,797 | Hammer and parses, combination, Cc. Bronk 


See Hot water beat 


er. 
> _— and aed egctem, J.H. Stove ovens, ustable 
. 4,981 Switeh sdjostan 
46.074 | 8 





505,085 to 
of ar machinery for, 1 E. b Rey- 








504,707 pak pe -round, H 








Piano tA = 


| 
| 
506.865 | Piano, J. 





























Engine steering mechanism, traction, J. | wh «6 of tlle 4 


Sash bolder, J. H. Griswold 
009 | Saws, device for side “Gressing 


field 
Sawing masbine, | band, E. C. 
C. Mille: er. 





eeuusccesds 54.782 | Scale, weighing, C 
gecesoces oo ne Sesomartter A Sane 


Seat, G. A. Ennis............ 


504,908 | Sewing machine, M. T 





Ly x b 


eee or W. Bruch 





_ eae 504,824 


505.087 | Penbolder, z B. Geissinger. .... ~ 
ume delivery a 
eg ag yn “ 


f saqubates. = Set 


. Palm 
Plow point, C. H. & F. G. Fieimiich 


ce ‘Billiard register. Door register. 


. 04,78 | Scythe, J. Badertsher....... 
Separator. See Liquid separator. Ore sepa- 


° ‘Denne 
tga Sewing machine, E. Smith.. 

er, Sewing machine attachment holder, J. M. 

Diams........ * 504,955 | Sewing machine ruffling attachment, J. 

gowvins machine tuck marker, J. . Greist 



























Mershon............« 505,080 











Sew 
504,855 Shade ruller, spring, A. E. 
. mH, N06 Shade r, windo 








pasate. S 


Shutter fastener, A. F. G 

Signal device, stecens ie, C. is, 
Signal device, slectrie. Cc. H. 
Skewer per .ctgetas fowls, T. 





Sleigh, C. G. Regustrom.................... 
pandanacqacss coons Sodawater apparat Cc. sceccdeccceccoccces MEP 
Role and heel plate, te BEE oveprecteninnens 504,985 
sossesecuescoesios | Spindle. See Spinning spindle. 
oneettemesnneunll Spinuing and twisting i mnebine, E. BE. Bradley.... 504,861 





Spinni - otber rollers, 








| Stool. milking, O 





050 ‘elephone switch. 
lidden & Winter. 506,043 gwitce stand, R. H. —Aasepaees 
jalan ate 504,877 Syri W. FP. Ware........ 
Shaw 506,088 | Tack ving An § J. EB. 








Bed_ and dressing case, combined folding, J. nolds . eves . 504,942 
Flory... --» 04,778 | Hominy mill, RG. Jenckes.|.222250225022002257° . 504,784 | Telegraph, printing, Linvili 
Bell, bieyeia, O. B. Beach .. D1.92 | Hook. See Whiftietree hook. T Pelephone switch 
nom waging devices wd Going pooped] Horse detacher, p- eee -. 9608 | T 
ene dog, C. L. Bron Horseshoe calk, 8. Robinson................ es q mac ‘eed 
Bieyele cancopy, J. &. Barnes - 4,900 Hot water Ry w Einedsaetevcesoccensesded Sens spahing ps ing 
Bieyele chain wheels, adjusting device for, A | ny engine, A. Gray.. 504,723 lie tie. “Railwa 


eatherstone 
Bicycle wheel hub. Nessel & McLish 
Kilfard cushion, (. Sehulenburg 


-. W4870 | Lee cree 
--» 04.558 | Ioe machi 
95.07 Iron. See 


at tron. 
. 4.997 Lron, treating 7 manlteabte, J. H. Ladd 


nateiiniiiien See M 
cotectoecess EEE Tile ———. illuminatir 
~envutded 504,986 | Time record: Hestete. c 
are pacumetio, 





















































Billiard register, W. H. Woodruff 504,341 
pleculs ouster Grotenhuis 2 Sidway SA | Jack. See Trackjack. #2. Tire. Preblek Drecimatic, “set 
it ridie bit 
Blanket retaining device, N.J.& BK. J. Bissell . DAT | a — foimt. oo, Gey ae Rissa ah | 
Blosk. Goo Tuer bi b} —" 2 | jourual, axte. AR eee 504,749 Bow 
yular bolle | Kil ri y — 
ponies surety wns, C ( L Yan Auken 504 208 Knife, J.¢ vBrick Kin. Lumber — _ 504,889 ro Jack. 9. Mei : 
rok binding r 016,049 1 y 
fx a (-i~ ve heels a hine for breasting, H. A. ~ “Thou as Saitskora Traveling bag. ft Pi 
ebeter Q " 
Sree eee mee Kaitting machine sinker or web hoider, 8. 8. qroliey bead 
Horing cylinders and turning the flanges thereof, Kourling fixture. G. E. Witherell. Sacebil ; T 
o machine for, W. A. & F. Pearn 4,742 Ladder, extension, | L. C. Tiefel sence | Tube 9 F.J 
Bos Geo Paper OoR. Lamp, electric are, Si cmtiees one | Tubular boiler 
x Nid, packing, T. Tucker . 460 Lamp, electric are, C. 7. ‘Snedek 504,700 Typewriting mac! 
meageet See Dental bracket. Supporting brac- | kame | for beer vats, safety, M. ‘| P. ‘Borlinghau- : Typewriti 
. T Gc cocceeeccceceesececesesccoccceceoce . T writ 
Brake. See Wagon brake Lome, heating, eee she ayggapbaneie otne Aan tine 
Brick kilo, reversible draught, A. L. Plasters Lamp socket, incandescent electric, C. G. Per- | Umbreila case, J. Rose 
Brick oe tile machine, W. 8. Bight eT I rt, portable ‘ iene | Ymbre pport, 
Bridie bit, H. Zahi 50460 -— mar, D. J eneuesen =s aus. J io sor Ombre: ™. 
Bronzing machine, FR. A. Franke » MME E UMN Ui IMI, Sccactaaccccrccocecececcececccecocr 505,083 | Valve, J. Jeannotte 
Broom or brush boider, W. W. Moore W4.287 | Lathe, polygonal, L. G. Merritt. ; 504,512 | Valve, faucet, 
Becsle, 5 Draper AST | in, EB. PT iinsscensedescccocesccenenmmin 4.7% | Valve, radiator 
ackie, protective, F. W. Swigart 4555 | Light. See Vault or floor light. Vault for cei 
Berner. See Flashlight burner. Gas burner | Liquid separator, centrifugal, Lister & Pedersen. Vault or Soor lak 
Rest oe partes, f. | ; oe onan | Lithoaraphic, stones and plates, erupesition for Vessel f Sererenee, 
Calculating machine, W. 8. Burroughs ; 504.968 Loading device, C. M. Furgason - = ‘agon brake, J 
Can. Soe (il oan a 504,785 ing or 
i Tee neh ese etl m md OA 
Car coupling, A. L. Brown ~  eeeee Ae. 7 © sno! Washing 








boats from, W 
—— Shatter f store, F. “A van thon; 


Sptaaing machine separator mechanism, M. 
um 
Spinning machine traveler ring, H. L. Peiree.. 


2 Rt Rt a tk 504,813 
| Spinnt nd if-balancing, B. BE. Bradley... 504,860 
spinning epi ile, self. palamct A. Bayler banese 4 ~ 736 


LOL a eee 


Deratilnn Sonex 





Tapping = reaming macbine, blank, B. N. 
elesraph, | ewite. J. Stel Linville & Hettmansperger. 
Steiner 





Piggins 
Radd.. 
R. Fischer. 


ne for making, ¥F. 







om, W. L. Hinds.. 


Railway switch. 




















p et al 


Lit 
mie imstbtne, taf 














ine 
artificial, J. Mellinger 
adjustable je seller 2 for, om 











TRADE MARKS. 


An ic for destroy! fu and = 
like, Farbenfabriken, Formals ak £0 “ . B 
Ameri ™ 








‘ompany.. 
grosee. belt, G. W. Southwick........ ...... 
ose and ing, rubber d textile, 
Woven Hose and Rubber Company beshegirane- we 
ae _ — Scblottmann & >. 5 ‘aie : San 
ne for ty - tape wo 0 
we ¥-- 4. New York nden Milk 23,004 
Needles, machine and hand sewing, Na- 
sc, aa ag acd aeeeesnesesegooccesoceccece 23,612 
cin & Son........... 23, 
Pills, feily a Bee tone i itihiiidaatintihedinn  . eneans 
diseases of the kidneys and liver, F. m1 


W. H. Lockwood 
, and mil! use, J. E. Noble 33.000 
ion for the painiess extraction -_ 





A petuced pity of LH - fication and drawing of 
an ity willbe or an iD n 
issu: z ta Srnished c from this is office for 
% — please state E- name and number 

Co., 361 


Tis | 3 cents. in ordering please sta t to Munn & 


Broadway, New York. 


Canadian patents may now be obtained by the in- 
women for any of the —— named in the fore- 
(ine list, pro they are simple, at a cost of each. 
f complicated the cost ‘will > a little more. For full 

address Munn & , 61 way, New 
York. Other foreign patents may also be obtained. 


DWldvertisements. 


ORDINARY RATES. 
Inside Page, each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 
For some classes of Advertisements, Special and 


H rates are required. 
The above are charges per agate line—about eight 
were per line. This notice i &- the width of thet ine. 
per agate line, by measure- 
Advertisements. must be 
bites on Office 
morning to appear in the following wee ‘"s issue. 








=> at the same =p S vings may head adver- 
as Thursday 





Patent Foot Power Machinery 
Complete Outfits. 


Wood or Metal —~ without steam 
reve can with 


us! —— i N 
tra eSNG Machinery, 
shop Gee, sino tor? for anderen Shona 

Seneca Fas Mfs.. Mm Co. 
0 Wi ater Street, £ Seneca s N. Y. 
ED {RON 
PLANERS 


W.A.WILSON 
























IMPROVED MODERN 


ENGINE LATHES DESIGNS 


Also Foot Lathes, Tools and Supplies. Catalogue Free 
Sphestion Lathe Go. 'Sicrs Sait oniis* 


ih PRESS, $3 


icodiemmaneninnsts. 


OWN the Btatncce: Full ped te 
d stamp for 


per, ete. KELSEY & y atalogte of Dronten tie, 
SCIENTIFIC AMERICAN SUPPLE- 

















MENT. of the SCIENTIFIC 
AMERICAN ar aon be had at this office for 
ts. Also to be had of newsdealers in all parts of 
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en 
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American. 





Founded by Mathew Carey, 178. 


HENRY CAREY EY BAIRD & CO. 
industrial Publishers. Booksellers, and Importers, 
=10 Walnat St.. Philadeiphia, Pa.. U. 8. A. 


— 


vised Catalogue of Practical and 
. ‘ae Book 8 panes. 8vo, and our other Catalogues 
poe y Poirculars, the whole ¢ covering every branch of Sci- 
ce applied to the A sent free and free of postage 
en ey one in any part of yf the world who will furnish his 
adcaress 





VANDUZEN Se3" PUMP 


THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
r Clogs nor 

teed. 


Always in Order, » 
freezes. Every Pump 





‘acturers: » -¥ 
Bol! Wheels. Electric Plants 
Trat nsmission, Sugar and Coffee Machinery 


GATES ROCK & ORE BREAKER 
pe hme mors 


Has produced more ballast, road 
metal, land broken more ore than 
all other Breaxe s combined. 

Builders of High or Grade a 
Machi send for Catalogu 


mery 
GATES IRON WORKS, 
50 C Se. Clinton St., Chicago 


Li Y 
WO ieeakiia St Be St., Bosto Boston, Mass 


Useful Books! 


Manufacturers, Agriculturists, Chemists, 
Mechanics Builders, men of leisure and Baers 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only ta ask for it. and it will be mailed to 

Address 
















them. 


ML NN & CU., 361 Broadway, New York. 


THE SIMPLEX 1’ 








Address Simplex Type@riter Co,, $9 Great Jones Street, New York. 
IMPROVED TROLLEY SYSTEM.—DE- 


scription of an improved overhead system of electric 
traction recently adugeed by the South Staffordshire 
Tramway Company. ith § engravings. Contained 2 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 

10cents. To be had at this office and from all nowsden!- 
ers. The same number contains a description (with 2 
illustrations) of a new electric tramway at Paris, and 
also a cues of Siemens & Halske’s electric railway 
conduit, with 3 iilustrations. 


gl MASON & HAMLIN 
SCREW STRINGER 


One of Se greatest improvements in the 
history of the 0 Forte. 
Keeps the Piane in Tane. 
eeP*Miuch More Durable 
uality of Tone Purer. 
GB” Fully Iltustrated Catalogue sent on 
application. 
Mason & Hamlin Organ & Piano Oo. 
152 TREMONT 8T., Boston, Mass. 


A New and Valuable Book. 
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12,500 Receipts, 708 Pages. Price $5. 
Bound in Sheep, $6. Lp gene 96.50. 
This H gam =| work contal 
the most useful Receipts and a Replies gi 


of 
ven en inti Notes 


and Queries of corres ents as = ished in the Sci- 
entific American during the past fift: 1! 
with many valuable and important addit 


Over | Twelve Thousand selected Recei 
here collected; nearly branch of the use axts 
eing represented. it is b ar the most com ensive 
Volume of the kind ever before the public. 


The work may be regarded as the product of the stud- 
les and practical vy est chemists and 
workers in all 


abl ists 
bei rts of the world; the information os 
ig of the highest est value, arranged and condensed in 
Concise form convenient for ready use. 


Almc az, that cam bo thoashs of. pelating 
tries, will here be Sound aauees. os 


pplnst ructions for for working many different processes in 
Those who are aged in in = Py of fe - | 
probably will fi uch 
Value in their nd the book 
Those who are in search © ependent business or 
ple article ent ar 32 to the “home manufacture of sam- 
Suggestions, . ms ar 
GB Send for Descriptive Circular. 
MUNN & ©O., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 









leave the factory to 


wun Gotes 





the price on unstamy 
shoes of the same quality as W. L. Douglas $3. 
t shoes in 
W. L. Douglas Shoes 
Free, when shoe dealers cannot sup 
full instructions how to order b 
W.L. DOU 








207 





ee 





W. L. DOUCLAS 
$3 SHOE ...3=... 


Best Calf Shoe in the World for the Price, 
W. L. Douglas’ name and price is stam 


on the bottom before they 
protect you against high prices. Dealers who make 


ved shoes to suit themsatven,¢ from $4 to $5 for 
ooBhee, If you wish 


quality for your i money it will to exam: 

when next in n i. Sent ty mall, Pos — 
ply you. Send for catalogue 

mai 





PUBLIC WORKS DEPARTMENT, 
CAIRO, EGYPT. 


Several applications having been made for the 
lishment and working Cs tramway =e in the City of 
Cairo and its eovirons, this yw 9°! decided to author- 
ize the laying of the anes ane branches indicated in 


Art. 1. 
therefore be — at this Ministry up to 
noon on the Ist February, 184. d 
tendering for the construction of these lines 
must indicate the width, the dimensions, and al! other 
dispositions of the line and the rolling st 
the amount of annua! compensation to be d to Gov- 
ernment. 
The fare per maximum trip (given in Art. 13 of the 
as of Cenetesten) to be charged is also to bo stated 
@ offer. 
Copies of the Act of Concession will be perwented, so 
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CANE CONTRIVANCES. — TWENTY- 


| two illustrations, with brief descriptions, of inventions 
relating to walking canes. The photographic cane, the 
brazier cane, the camera stand cane, the water colorist's 
cane, the mineralogist’s cane, the stool cane, the drink- 
ing cup cane, the chair cane, toilet combination cane, 
the revolver canoe, the nm cane, the picnic cane, the 
cigar lighter cane, the arette mould cane, the cigar 
holder cane, the candlestick cane, the inkstand cane, 
the snuff box cane, the opveiese cane, the lantern cane, 
the match safe cane, t dg => tt Contained 
in SCIENTIFIC AMERICAN SUFPLEMENT, No. SS‘. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, experimeuters, and al! others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Thusions, the 
Optical Projection of O ue Objects, new experiments 
in Projection, Iridescent Giass, some points in Photo- 
er. including Hand Cameras, Cane Cameras, etc 

Pe Electrical Distribution, Electrical Ore Find. 


er, Electrical Rocker, Electric ¢ hime 28, How to Color 
Lantern Slides Study of the Stars, and a great deal of 
= new matter which wil! prove of interest to scien- 


ba ~—- ers. 
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SCIENTIFIC EXPERIMENTS. — DE 
scription of some simple and eaaily performed scientific 
riments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the #ve-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. S75. Price 10 cents. To be 
had at this office and from all newsdealers. 
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Perfect Newspaper File 


The Koch Patent File, for preserving Newspapers, Mag- 
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price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
7 plied rd the low price of $1.50 by mail, or $1.25 at the 
ce of this paper. Heavy board sides; inscription 
U SCIENTIFIC MERICAN” in gilt. Necessary for 
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Star + aps 


oo & .& 


A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial }uminous stars as en aid 
in fixing in the mind the names and places of the 
various stars and constel!ations, by Aifred E. Beach 
Altogether this is one of the most popular, useful, 
and valuable works of the kind ever pubiished. 
One quarto volume, elegantly bownd in cloth. 
$2.50, postpaid. 

MUNN & CO., Publishers, 


361 Broadway, New York, 
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paper. He wants circulation 
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THE MODERN MARINE BOILER.— 


By A. B. Willits, U.8.N. Description of the principal 
features of the botiers of the United States man-of-war 
New York, with a plea to inventive minds for the pro- 
Caction of a type of bo:ler which shal! Go away with the 
necessity of the present enormously large and heavy 
shells, and present « lighter substitute that will r- 
form the duties of both enve! ope and heating eusiase 
conjointiy. Contained in ScTENnTI FIC 
PLEVENT, No. S70. Price WO cents. 
office and from all newsdeaiers 
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CHOLERA: EPIDEMIOLOGY OF.— 
By Dr. G. Archie Stockwell. An interesting and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showing what does and what does not spread the dis- 
ease. Contained in SCIENTIFIC AMERICAN SUPPLE&- 
MENT, No. SSS. ce Weents. To be had at this 
office and from all newsdealers. 
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The Smith Premier Typewriter * 
Embodies the most Progressive Mechanical Principles. ry 
All the Essential Features Greatly Perfected. . 

Perfect and Permanent Alignment. iol 

Easiest Running, and Nearly Silent. S 

All type cleaned tn Ten Seconds without Soiling the Hands. — 

The Smith Premier Typewriter Co., Syracuse, N. Y., U.S.A. 
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ELECTRO MOTOR, SIMPLE. HOW TO 
make. By G. M. Hopkins.—Description of a small electro 
motor devired and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current deriv from a battery, and 
| which would bave sutliciens power to operate a foot 
lathe or any machine requiring not over one man power. 
With ll La nes in . roe AMERICAN 
SUPPLEMENT tf nawsdeaiers rice 10 cents. at 
this office and from © 
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The Amereaa Ball Telehon haga 
125 MILK ST., BOSTON, nel 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

“The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 
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@ ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Vear. 

This widely circulated and spiendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravinges of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Comp) list of p each week. 

Terms of Subscription.—One copy of the ScTEN- 
Tift AMERICAN will be sent for one yea’ —2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellurs by the 
publishers; six months, $1.50; three months, $1.00. 

Clabs,.—#pecial rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders. drafts, etc., payable to 

MUNN & CO., 361 Broadway, New Vork. 


THE 


Scientifi¢ American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith tn size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCTENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents, It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natura! 
History, Geography, Archwology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineéring, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary ego 3 Agriculture, 
Horticulture, D 4 phy, Medicine. 
etc. A vast amount of fresh ona valuable information 
obtainable in no other publication. 

The most wnportant Engineering Works, Mechanisms, 
and Mancfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO.. 361 Broadway, New York. 


Building Edition. 


Tas SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EprTi0N is issued monthly. $2.50 a year. 
Single copies, % cents. Thirty-two large quarto pages, 
forming a targe and splendid Magazine of Architecture, 
richly adorned with ciegant piates im colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation tn each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural! publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO.. Publishers, 
361 Breadways, New York. 


SEITE INKS. 
aM TOMES 8 G08 tek, Fonik and Lameers 


8t., opp. Duane, New York 














